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$FNQRZOHGJHPHQWV
, ZLVKWRWKDQN3DWULFLD6LPpRQLIRUSHUPLVVLRQWRUHSURGXFHWKHPDSRQSDJH  DQG
'DYLG6WDQOH\ZZZPDSVRXWKSDFLILFFRPIRUSHUPLVVLRQWRUHSURGXFHWKHPDSVRI (IDWH
0DOHNXOD 6DQWR $PEDH 7DQQD (UURPDQJRDQG$PEU\PVKRZQLQ$SSHQGL[$
7KHDVVLVWDQFHRI WKHVWDWLVWLFDOFRQVXOWDQF\DW50,7 8QLYHUVLW\LVJUDWHIXOO\DFNQRZOHGJHG
LQWKHSUHSDUDWLRQRI WKHPRGHOVSUHVHQWHGKHUH SDUWLFXODUO\LQWKHGHYHORSPHQWRI WKH
)RRG5HVLOLHQFH,QGH[
7KDQNVDUHGXHWR6WHYH/RWWNRZLW] IRULQWURGXFLQJPHWROLYHOLKRRGIUDPHZRUNDQDO\VLV
WKURXJKWKH$XVWUDOLDQEURDGDFUHDJULFXOWXUHVWXGLHVRI 1HOVRQDQGRWKHUV DQGWRWKHPDQ\
VFKRODUVZKRJHQHURXVO\DQVZHUHGGXPETXHVWLRQV PDGHFRPPHQWVRUSURYLGHGFRSLHVRI
WKHLUZRUN 0DWWKHZ$OOHQ 'DYLG/DZUHQFH )UDQN(OOLVSDUWLFXODUO\ DQG0DUWLQ5DYDOOLRQ
DWWKH:RUOG%DQN
0DQ\WKDQNVWRP\IULHQGVDQGFROOHDJXHVLQ9DQXDWX QRWIRUJHWWLQJWKHSDWURQVRI WKH
3RUW9LOD3XEOLF/LEUDU\
, DFNQRZOHGJHKHUHWKHZLVGRPDQGSHUVHYHUDQFHRI P\VXSHUYLVRUV 0DUWLQ0XOOLJDQDQG
'DYH0HUFHU IULHQGVDQGIHOORZFDQGLGDWHV ZKRKHOSHGPDNHWKHFRPSOHWLRQRI WKLVWKHVLV
DSRVVLELOLW\ QRZDUHDOLW\
(VSHFLDOO\, WKDQN5REHUW&DPHURQIRUKLVFRS\HGLWLQJDQGVXJJHVWLRQV
/DVW DQGPRVW , WKDQN/RLV (OOHQ 7KRPDVDQG/XNH
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*ORVVDU\
DVVHWSHQWDJRQ
$ YLVXDOUHSUHVHQWDWLRQRI OLYHOLKRRGDVVHWV JURXSHGLQWRIRUPVRI FDSLWDO³ KXPDQ QDW
XUDO SK\VLFDO ILQDQFLDODQGVRFLDOFDSLWDO $VVHWSHQWDJRQVDSSHDUILUVWLQ&DUQH\
V
OLYHOLKRRGIUDPHZRUNGLDJUDP 7KHSHQWDJRQVDUHIRUPHGIURPD[HVRI UHODWLYHYDOXHV
DQGWKHHQFORVHGYROXPHVFDQEHPHDQLQJIXOO\FRPSDUHGDVDPHDVXUHRI OLYHOLKRRGDV
VHWV
$XV$,'
$XVWUDOLDQ$JHQF\IRU,QWHUQDWLRQDO$LG
%LVODPD
%LVODPDLVWKH9DQXDWXYHUVLRQRI 0HODQHVLDQSLGJLQ³ LWFDQEHXQGHUVWRRGE\6RORPRQ
,VODQGHUV
SLGJLQ
DQG
WRNSLVLQ
XVHUVIURP3DSXD1HZ*XLQHD DQG7RUUHV6WUDLW,VODQGHUV
%LVODPDLVWKHGHFODUHG1DWLRQDO/DQJXDJH EXWVFKRRODQGWHUWLDU\HGXFDWLRQLVFRQGXFWHG
LQHLWKHU(QJOLVKRU)UHQFK
&%2
&RPPXQLW\EDVHG2UJDQLVDWLRQVDUHJHQHUDOO\VHHQDVSURYLGLQJORFDOFRXQWHUSDUWVIRUWKH
LQWHUQDWLRQDO1RQ*RYHUQPHQW2UJDQLVDWLRQV ,Q9DQXDWXWKHUHLVDSHDNERG\IRUVXFK
FRPPXQLW\EDVHGRUJDQLVDWLRQV WKH9DQXDWX$VVRFLDWLRQRI 1RQ*RYHUQPHQW2UJDQLVD
WLRQV 9$1*2
JUDVUXWV
%LVODPDWHUPHTXLYDOHQWWR 
JUDVVURRWV
 DQGKDYLQJWKHVDPHPHDQLQJ³ WKHFRPPRQ
SHRSOH
KRXVHKROG
6WXGLHVRI VXEVLVWHQFHDQGSHDVDQWDJULFXOWXUHXVHKRXVHKROGDVWKHSULPDU\XQLW EHFDXVH
WKHUHLVOLWWOHGLIIHUHQWLDWLRQRI ODERXUDPRQJKRXVHKROGPHPEHUV :KHUHGLIIHUHQWLDWLRQ
RFFXUV LW LVQRW OLNHO\WREH LQFRUHDFWLYLWLHV &KD\DQRY LV WKHFODVVLFKRXVHKROG
VWXG\ EXWWKHKRXVHKROGIRUPVWKHEDVLFHFRQRPLFXQLW LQPDQ\PRUHVWXGLHVRI UXUDO
SURGXFWLRQ
NDVWRP
%LVODPDWHUPPHDQLQJFXVWRPV WUDGLWLRQV FXOWXUDOIHDWXUHV ZD\RI OLIH ,WLVIUHTXHQWO\
XVHGWRGLVWLQJXLVKQRQFRORQLDO QRQZHVWHUQVRFLDODQGFXOWXUDOSUDFWLFHVIURPZHVWHUQ
FRORQLDODQGSRVWFRORQLDOSUDFWLFH

NDYD
.DYD 3LSHUPHWK\VWLFXP LVDPLOGQDUFRWLF ZKLFKKDVDVWURQJUROHLQFXVWRPFHUHPRQLHV
SDUWLFXODUO\FLUFXPFLVLRQULWHV ,WLVEHLQJVROGDQGXVHGPRUHDQGPRUHDVDVRFLDOGUXJ
DORQJVLGHDOFRKROLQERWKUXUDODQGXUEDQDUHDV ,Q9DQXDWXWKHUHLVDOPRVWQREHWHOQXW
XVH H[FHSWLQWKH7RUUHV,VODQGVJURXS FORVHWRWKH6RORPRQV
QL9DQXDWX
7KH%LVODPDQDPHWDNHQE\WKHLQGLJHQRXV0HODQHVLDQVIRUWKHPVHOYHV WDNHQIURPWKH
)UHQFK
QDLUH
 WREHERUQ WKXV
ERUQLQ9DQXDWX
 LQFRQYHUVDWLRQPRVWO\VKRUWHQHGWR
QL
9DQ
 $OOQRQ0HODQHVLDQVDUHGHQRWHG
H[SDW
 HYHQLI ERUQLQ9DQXDWX 3HRSOHRI PL[HG
UDFHSUHVHQWSUREOHPVIRUQRPHQFODWXUH ,I WKH\DUHIURPYLOODJHV WKH\PD\EHJLYHQ
QL
9DQ
VWDWXV EXWRWKHUZLVHWKH\DUHZLWKRXWFDWHJRU\ 7KHIRUPHU)UHQFK 
PHWLV
 LVQR
ORQJHUXVHGIRUPL[HGUDFHSHRSOH
SUROHWDULDQ SUROHWDULDW
)RUWKHPRVWSDUW QL9DQXDWXZRXOGQRWGLVWLQJXLVKEHWZHHQXUEDQDQGUXUDOSHRSOH³ DOO
ZRXOGEH
JUDVUXWV
 7KHWHUPLVXVHGKHUHWRVLJQLI\XUEDQSHRSOHDQGIROORZV+DEHUNRUQ
V
XVHRI WKHWHUPWRGHQRWHWKHXUEDQ
ZRUNLQJFODVVHV

VHOIVXIILFLHQF\
6XEVLVWHQFHDVDWHUPKDVSHMRUDWLYHFRQQRWDWLRQVVHH(OOLV &RRNIRUH[DP
SOHV 6HOIVXIILFLHQF\LVVHPDQWLFDOO\LGHQWLFDOWRVXEVLVWHQFH EXWODFNVWKHSHMRUDWLYHVHQVH
+RZHYHU DVDGHVFULSWLRQLWGRHVVXIIHUIURPDQDVVRFLDWLRQZLWKV
UHWXUQWRQDWXUH

URPDQWLFLVP VRKDVQRWEHHQJHQHUDOO\HPSOR\HGDVDVXEVWLWXWHIRUVXEVLVWHQFH
VPROQDPEDV
%LVODPDWHUPPHDQLQJ
VPDOOSHQLVVKHDWK
 8VHGWRLGHQWLI\DQGGLVWLQJXLVKWZRFXOWXUDO
JURXSVRQWKHLVODQGRI 0DOHNXOD WKH
ELJQDPEDV
IURPWKH1RUWKRI WKHLVODQGDQGWKH

VPROQDPEDV
IURPWKH6RXWK
VWDQGDUGODQGDUHD
7KHVWDQGDUG ODQGDUHD LVGHULYHGIURPDYHUDJLQJJDUGHQ ODQGDUHDSHUKRXVHKROG SOXV
DUHDXQGHUFRFRQXWVSHUKRXVHKROG RYHUWKHWZRDJULFXOWXUDOFHQVXVHV DQG
7KHVWDQGDUGODQGDUHDLVXWLOLVHGLQWKH3DUHWR\HDUSURMHFWLRQV DQGLQWKHFRPSUHKHQVLYH
YDOXDWLRQRI 9DQXDWXVXEVLVWHQFHSOXVOLYHOLKRRGV
VXEVLVWHQFHSOXV VXEVLVWHQFHSOXVOLYHOLKRRG
7KHFRUHSOXVQDWXUHRI VXEVLVWHQFHOLYHOLKRRGVLQ9DQXDWX EXWSHUKDSVXQLYHUVDOO\%URRN
ILHOGDQG3DUVRQV $QGHUVRQDQG/HHLVVXFKWKDWWKHSULPDU\DLPLVWR
PDNH

VXEVLVWHQFHWKHFRUH $IWHUWKLVKDVEHHQFRUHWDVNLVDVVXUHG RWKHUDFWLYLWLHVPD\EHXQ
GHUWDNHQ³ SURGXFWLRQIRUH[FKDQJH ZDJHDQGVDODU\HDUQLQJ VPDOOEXVLQHVV 6XEVLVWHQFH
SOXVLVWKHWHUPFKRVHQLQWKLVWKHVLVWRUHSUHVHQWWKDWOLYHOLKRRGVWUDWHJ\
WDEX
%LVODPDZRUGHTXLYDOHQW WR 
WDERR
EXWKDYLQJZLGHUXVH PHDQLQJVHFUHW RU VDFUHG RU
IRUELGGHQGHSHQGLQJRQFRQWH[W
WRNSLVLQ
3DSXD1HZ*XLQHDSLGJLQ
7HOHYLVLRQVKRZVVXFKDV%%& VHULHV
7KH*RRG/LIH
³ VKDUHWKHEODPH

W\SRORJLHV OLYHOLKRRGW\SRORJLHV
*URXSLQJRI IHDWXUHVRI OLYHOLKRRGLQWRW\SHV ,QWKLVVWXG\ WKHW\SRORJ\LVDFRUHSOXV
ZLWKVXEVLVWHQFHSURGXFWLRQEHLQJWKHFRUHDFWLYLW\ DQGRWKHUDFWLYLWLHV³ PDUNHWRULHQWHG
SURGXFWLRQ ZDJHDQGVDODU\HDUQLQJ VPDOOEXVLQHVV³ EHLQJXQGHUWDNHQRQFHWKHFRUH
DFWLYLW\LVDFKLHYHG
81,&()
)RUPHUO\ WKH8QLWHG1DWLRQV ,QWHUQDWLRQDO&KLOGUHQ
V(PHUJHQF\)XQG QRZJHQHUDOO\
UHIHUUHG WR DV WKH8QLWHG1DWLRQV&KLOGUHQ
V)XQG WKHPDMRU LQWHUQDWLRQDO DJHQF\ IRU
FKLOGUHQ
XVHULJKWV
7KHULJKWWRXVHODQGZKLFKLVQRW\RXURZQIRUDSHULRGRI WLPHDQGWRHQMR\WKHIUXLWVRI
WKDWXVH 6HHDOVRXVXIUXFW ZKLFKLVLQWHUFKDQJHDEOH
XVXIUXFW
7KHULJKWWRXVHODQGZKLFKLVQRW\RXURZQIRUDSHULRGRI WLPHDQGWRHQMR\WKHIUXLWVRI
WKDWXVH 6HHDOVRXVHULJKWV ZKLFKLVLQWHUFKDQJHDEOH


&KDSWHU
,QWURGXFWLRQ
 :K\WKLVVWXG\LVLPSRUWDQW
 /LYHOLKRRGV
,QKXPDQKLVWRU\ WKHUHKDYHEHHQIHZFKDQJHVLQSDWWHUQVRI OLYHOLKRRG :HKXPDQVEH
JDQDVKXQWHUVDQGJDWKHUHUVDQGSHUVLVWHGLQWKDWPDQQHUXQWLOWHQWKRXVDQG\HDUVDJR
$JULFXOWXUHDQGSDVWRUDOLVPZHUHWKHQDGGHGWRVXEVLVWHQFHSDWWHUQV 6KRUWO\DIWHU OLYHOL
KRRGVZHUHUHYROXWLRQLVHGE\WKHGHYHORSPHQWRI PHDQVRI H[FKDQJH ZKLFKOHGVRPHWR
JLYHXSVXEVLVWHQFHSURGXFWLRQDQGWRVSHFLDOLVHLQRQHRI WKHUDQJHRI VNLOOVYDOXHGLQWKH
JURZLQJDQGGLYHUVLI\LQJFRPPXQLWLHV +RZHYHU VXEVLVWHQFHEDVHGSURGXFWLRQGLGQRW
GLVDSSHDU +XQWLQJDQGJDWKHULQJVRFLHWLHVKDYHSHUVLVWHGGRZQWRWKHSUHVHQWWLPHV DV
KDYHVXEVLVWHQFHDJULFXOWXUHDQGSDVWRUDOLVP 7KH\FRH[LVWZLWKH[FKDQJHEDVHGOLYHOLKRRG
V\VWHPV
7KHSHRSOHRI 9DQXDWXDUHUHSUHVHQWDWLYHRI VRFLHWLHVXQGHUSLQQHGE\VXEVLVWHQFHSUR
GXFWLRQV\VWHPV 7KH\KDYHDWKUHHDQGDKDOI WKRXVDQG\HDUKLVWRU\RI RFFXSDWLRQRI
WKH9DQXDWXDUFKLSHODJR OLYLQJZLWKVXEVLVWHQFHDVWKHLUFRUHSURGXFWLRQ $OOUXUDOKRXVH
KROGVLQ9DQXDWXFRQWLQXHWRHQJDJHLQVXEVLVWHQFHEDVHGDJULFXOWXUH DQGUXUDOKRXVHKROGV
PDNHXSSHUFHQWRI WKH9DQXDWXSRSXODWLRQ9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHE
 :RUOGZLGH WKUHHELOOLRQSHRSOH QHDUO\SHUFHQWRI DOOSHRSOH PD\EHUHOLDQWRQ
VXEVLVWHQFHEDVHGOLYHOLKRRGV
'HVSLWHWKLV VXEVLVWHQFHOLYHOLKRRGVDUHJHQHUDOO\GLVPLVVHGDVDQDFKURQLVPVE\GHYHORS
PHQWDQGRWKHUHFRQRPLVWV&RRN 6DFKV :KHQVXEVLVWHQFHSURGXFWLRQLV
HYDOXDWHG LWLVE\LPSXWDWLRQRI YDOXHVIRUFRQVXPSWLRQRUSURGXFWLRQ LQPDUNHWEDVHG
FDVKWHUPV 7KH:RUOG%DQN
VXELTXLWRXV,QWHUQDWLRQDO3RYHUW\/LQH ZKLFKXQGHUSLQV
PRVW
SRYHUW\
SROLF\PDNLQJ XVHVLPSXWHGFDVKYDOXHVIRUVXEVLVWHQFHEDVHGSURGXFWLRQ
5DYDOOLRQ SHUV FRPP 
7KLV VWXG\ DWWHPSWV WR UHYHUVH WKHELDV WRZDUGVPDUNHWEDVHG V\VWHPV LQ GHYHORSPHQW
HFRQRPLFV E\HYDOXDWLQJVXEVLVWHQFHEDVHGOLYHOLKRRGVLQWHUPVDSSURSULDWHWRVXEVLVWHQFH
:RUOG%DQNKWWSVHDUFKZRUOGEDQNRUJQXPEHUVVKRZWKDWSHUFHQWRI WKHZRUOG
VSRSXODWLRQ
ZHUH OLYLQJRQ OHVV WKDQSHUGD\ /DWHU LQ WKLV VWXG\VXFKPHDVXUHVDUHTXHVWLRQHGEXW WKH\GRSURYLGHD
UHDVRQDEOH LI FRDUVHJUDLQHG DSSUR[LPDWLRQZKLFKPD\EHXVHGWRLGHQWLI\VXEVLVWHQFHEDVHGSURGXFHUV
0DUWLQ5DYDOOLRQ 'LUHFWRU :RUOG%DQN'HYHORSPHQW5HVHDUFK*URXS

UDWKHUWKDQWHUPVDSSURSULDWHWRPDUNHWEDVHGH[FKDQJH )LUVW 9DQXDWXOLYHOLKRRGVDUH
H[DPLQHGXVLQJWKUHHDOWHUQDWLYHPRGHOV WKHQDZRUOGZLGHVDPSOHRI FRXQWULHVLVWHVWHG
DJDLQVWDQRWKHUVXEVLVWHQFHDSSURSULDWHPRGHO ZKLFKVLWVLQRSSRVLWLRQWRWKHGRPLQDQW
GHYHORSPHQWPRGHOV
,WZLOOEHGHPRQVWUDWHGWKDW XQGHUFHUWDLQFRQGLWLRQV QRUPDWLYHDQGFRQWLQJHQWLGHDVRI

GHYHORSPHQW
 RU
SRYHUW\
 PD\WDNHRQUDGLFDOO\GLIIHUHQWPHDQLQJV DQGWKDWIRUPDQ\
LQWKHZRUOG VXEVLVWHQFHEDVHGSURGXFWLRQV\VWHPVPD\EHWKHPRVWHIIHFWLYHPHDQVRI
FRQIURQWLQJWKHSHULOVRI JDLQLQJDOLYHOLKRRG &RQYHUVHO\ WRIROORZWKHGLFWDWHVRI GRPL
QDQWLGHDVRI GHYHORSPHQWPD\OHDGWRJUHDWHULQVHFXULW\LQWKRVHFRXQWULHVZKLFKUHO\RQ
VXEVLVWHQFH
7KHRSHUDWLRQDOORJLF RI WKUHHELOOLRQOLYHOLKRRGVGHVHUYHVVRPHFRQVLGHUDWLRQDQGUHVSHFW
DVZHFRQIURQWDZRUOGLQZKLFKIRRGLQVHFXULW\GDLO\ORRPVODUJHU
 /DQG
$FURVVWKH3DFLILF LQ$IULFDDQGLQSDUWVRI $VLDDQGWKH$PHULFDV WUDGLWLRQDOSDWWHUQV
RI ODQGWHQXUHDQGWKHVXEVLVWHQFHEDVHGOLYHOLKRRGVRQZKLFKWKH\GHSHQGDUHXQGHUVH
ULRXVDQGFRQWLQXHGWKUHDWIURPQHROLEHUDOGHYHORSPHQWSROLFLHV ZKLFKVHHNWRVXEVXPH
WKRVHWUDGLWLRQV LQWRWKH OHJDOIUDPHZRUNRI PRGHUQ PDUNHWEDVHGHFRQRPLFGHYHORS
PHQW
7KHLQWHUQDWLRQDOGHYHORSPHQWDJHQFLHVDQGWKHDLGGRQRUV DORQJZLWKPDQ\RI WKHLUQH
ROLEHUDOVXEFRQWUDFWRUV WKHLQWHUQDWLRQDOQRQJRYHUQPHQWGHYHORSPHQWRUJDQLVDWLRQV DUH
VHHNLQJWRRYHUWXUQODQGWHQXUHV\VWHPVDQGOLYHOLKRRGVZLWKVHYHUDOWKRXVDQG\HDUKLVWRULHV
RI VHFXULW\DQGVXVWDLQDELOLW\
7KH\VHHNWRUHSODFHWKHPLQWKHEHOLHI WKDWWKHUHLVQRDOWHUQDWLYHSDWKWRWKHIXWXUHRWKHU
WKDQE\PDUNHWEDVHG H[SRUWGULYHQHFRQRPLFH[SDQVLRQ
,WLVWKHVDPHEHOLHI ³ WKH
RQHSDWK
YLHZ³ ZKLFKGLVPLVVHVVXEVLVWHQFHEDVHGSURGXF
WLRQDVDQDQDFKURQLVP
1HLWKHUWKHJRYHUQPHQWRI 9DQXDWX QRUWKHLQWHUQDWLRQDODJHQFLHVVHHPDEOHWRIROORZWKH
SUHFDXWLRQDU\SULQFLSOH SULPXPQRQQRFHUH
7KLVVWXG\ZLOOVKRZWKDW WKH 
RQHSDWK
YLHZPD\ OHDGQRWRQO\WRWKHZKROHVDOHZLWK
GUDZDORI ODQGIURPWUDGLWLRQDOXVH EXWDOVRWRWKHGLPLQXWLRQDQGGHVWUXFWLRQRI VXEVLV
WHQFHOLYHOLKRRGVZKLFKGHSHQGRQWUDGLWLRQDOFRQWLQXDQFH )XUWKHU WKHVWXG\ZLOOVKRZ
WKDWRQSUHVHQW LQGLFDWLRQV LQ9DQXDWXDQGHOVHZKHUH WKHUHLVOLWWOHSURVSHFWRI UHSODF
LQJVXEVLVWHQFHEDVHGOLYHOLKRRGVZLWKH[FKDQJHEDVHGSDWWHUQVRI  OLYHOLKRRGRQD ODUJH
VFDOH
 3HUVRQDOKLVWRU\LQ9DQXDWX
9DQXDWXVHH)LJXUH $KDVEHHQFKRVHQIRUH[DPLQDWLRQLQWKLVVWXG\IRUWKUHHUHDVRQV
LWLVUHSUHVHQWDWLYHRI VXEVLVWHQFHEDVHGHFRQRPLHV LW LVDFRXQWU\ZKLFKLVZHOONQRZQ
2QHGD\ LQ DW WKH3RUW9LOD3XEOLF/LEUDU\ ZKHUH, VSHQW WZR\HDUVDVDYROXQWHHU WKHPDQDJHU
7RXPDQ$NDX VDLGWRPHDVVKHZDONHGRXWWKHIURQWGRRU³ ,
PJRLQJWRWKHJDUGHQ 7KHOLEUDU\LVLQWKH
FHQWUHRI WRZQ VR, VDLG
ZKDWJDUGHQ"
 6KHODXJKHGDQGVDLG
WKHZKLWHPDQ
VJDUGHQ
 6KHPHDQWWKDWVKHZDV
JRLQJWRWKHEDQN )RUWKHSHRSOHRI 9DQXDWX WKHLUJDUGHQLVWKHLUEDQN 7KDWLVWKHLURSHUDWLRQDOORJLF
)LUVWGRQRKDUP ³ WKHUHLVFRQWURYHUV\RYHUZKHUHWKHSKUDVHRULJLQDWHG EXWQRWRI LWVHIILFDF\

WRWKHDXWKRU DQGLWKDVWZRLPSRUWDQWDQGFRQQHFWHGIHDWXUHVIRUWKHVWXG\ 1DPHO\
PRVWRI WKHSRSXODWLRQFRQWLQXHWRIROORZVXEVLVWHQFHSOXVOLYHOLKRRGV ZKLFKUHO\RQWKH
FRQWLQXDQFHRI WUDGLWLRQDOODQGWHQXUH DQG DWWKHVDPHWLPH WKHUHKDYHEHHQODUJHVFDOH
ZLWKGUDZDOVRI ODQGIURPWUDGLWLRQDOXVH
7KHDXWKRUKDGWZRSHULRGVRI OLYLQJDQGZRUNLQJLQ9DQXDWX 7KHILUVW\HDUZDVIURP
PLGWRPLG YROXQWHHULQJDWWKH1DWLRQDO/LEUDU\RI 9DQXDWX ZKLFKZDVWKHQ
EHLQJPRYHGIURPWKHROG&XOWXUDO&HQWUHEXLOGLQJLQWRZQWRWKHQHZ&XOWXUDO&HQWUHRQ
6DUDODQDILHOG DW1DPEDWXVHH)LJXUH $
$IWHUVRPHWLPHZRUNLQJDWWKH1DWLRQDO/LEUDU\ , ZDVLQYLWHGWRDVVLVWDWWKH3XEOLF/LEUDU\
ZKLFKZDVKRXVHGLQWKHUHPDLQVRI WKHIRUPHU&XOWXUDO&HQWUHLQWKHGRZQWRZQDUHD
7KH3XEOLF/LEUDU\ZDV DQGLV DYHU\GLIIHUHQWSODFH 7KH1DWLRQDO/LEUDU\LVDSODFHRI
TXLHWVFKRODUVKLSZKHUHRQHJRHVZLWKLQWHQW WKH3XEOLF/LEUDU\LV WKH SODFHLQWRZQZKHUH
QL9DQXDWX DQGH[SDWULDWHDOLNHFDQVLWGRZQDQGUHDGWKHQHZVSDSHUV IOLSWKURXJKROG
FRSLHVRI 1DWLRQDO*HRJUDSKLF DQG)UHQFKTXDUWHUOLHV 2UWKH\FDQWXUQWRDWKHSRO\JORW
FROOHFWLRQRI DLUSRUWQRYHOV FODVVLFV DJHGGLVFDUGVIURPWKH$XVWUDOLDQDQG1HZ=HDODQG
HGXFDWLRQV\VWHPVDQGKRPHJRLQJH[SDWULDWHV
FRRNLQJDQGSDUHQWLQJERRNV ,WLVDSODFH
ZKHUHVWXGHQWVIURPSULPDU\WRWHUWLDU\ OHYHOFDQJRWRGRWKHLUKRPHZRUN PHHWWKHLU
IULHQGV WDONDQGSKRWRFRS\SKRWRVRI WKHLUFXOWXUDOKHURHV 7KH3XEOLF/LEUDU\LVDSODFH
IRUPHHWLQJV QHJRWLDWLRQV UHFRQFLOLDWLRQV SXEOLFGHEDWHDQGJRVVLS URPDQWLFWU\VWVDQG
FKLOGPLQGLQJ $ERYHDOO LWLVIUHH
,Q3RUW9LODWRZQWKHUHDUHQRRWKHUFRYHUHGDUHDVZKHUHDQ\RQH SDUWLFXODUO\QL9DQXDWX
FDQIUHHO\VLW IRUDV ORQJDVWKH\ OLNH H[FHSWIRUWKHPDUNHWVDQGWKHEDQGVWDQGRQWKH
IRUHVKRUH 7KH OLEUDU\ LVDOZD\VRSHQDQGDYDLODEOHGXULQJ WKHGD\ SURYLGHG\RXGRQ
W
PLQGWKHKHDWJHQHUDWHGE\WKHXSZDUGVRI SHRSOHZKRPD\EHWKHUHDWDQ\RQHWLPH
,WLVIUHHEXWLWLVKRW
0\VHFRQGYLVLW IURPPLGWRPLG ZDVDIRUPDOLVHGFRQWLQXDWLRQRI P\YRO
XQWHHULQJDW WKH3RUW9LOD3XEOLF/LEUDU\ WKLV WLPHVSRQVRUHGE\$XVWUDOLDQ9ROXQWHHUV
,QWHUQDWLRQDO/LPLWHG DQ$XV$,'IXQGHGVXEFRQWUDFWRURUJDQLVDWLRQ ZKLFKPDQDJHV
WKHSODFHPHQWRI HGXFDWLRQDQGKHDOWKSURIHVVLRQDOVLQFRXQWULHVLQWKH3DFLILF $VLDDQG
$IULFD , KDGVRPHQRWYHU\RQHURXVSHUIRUPDQFHWDUJHWVWRPHHW DQGZDVDEOHWRUH
VXPHREVHUYDWLRQRI WKHOLIHDQGWLPHVRI 3RUW9LOD DVVHHQIURPWKHFLUFXODWLRQGHVN RU
IURPEHKLQGWKHSKRWRFRSLHU WKHFKHDSHVWLQWRZQ 0DQ\OHJDOILUPVWRRNDGYDQWDJHRI
WKHSKRWRFRSLHU DVGLGPDQ\LQGLYLGXDOVDQGIDPLOLHVQHHGLQJFRSLHVRI OHJDOGRFXPHQWV
IRUODQGGLVSXWHV FRPSHQVDWLRQFODLPV ODERXUPLJUDWLRQGRFXPHQWV UHOLJLRXVWUDFWVDQG
JHWULFKTXLFNVFKHPHV 7HDFKHUVFDPHWRSKRWRFRS\WH[WERRNV VPDOOER\VWRSKRWRFRS\
WKHLU
VSRQVRUVKLS
IRUPVIRUXVHRQWKHFUXLVHVKLSWRXULVWV $VSHRSOHZDLWHGIRUWKHLU
SKRWRFRSLHVRUVRXJKWUHIHUHQFHVRUZDLWHGIRUVRPHRQHWRILQLVKZLWKWKH 9DQXDWX'DLO\
3RVW RUWKH ,QGHSHQGHQW ZHWDONHG
7KLVSURMHFWKDG LWVJHQHVLV LQ WKRVHFRQYHUVDWLRQVDQG WKH LVVXHZKLFKXQGHUOD\ WKHP
ODUJHVFDOHFKDQJHDQGLWVHIIHFWRQWKHVRFLDO FXOWXUDO HFRORJLFDODQGHFRQRPLFOLIHRI WKH
SHRSOH
6HH*ORVVDU\
6HH*ORVVDU\
6HH*ORVVDU\

 5HVHDUFKDLPV
7KHUHVHDUFKDLPVRI WKHVWXG\DUHWZRIROG
)LUVW XVLQJ9DQXDWXDVDFDVHVWXG\ WRLQYHVWLJDWHVXEVLVWHQFHEDVHGOLYHOLKRRGVLQWHUPV
DSSURSULDWHWRVXEVLVWHQFH 6XEVLVWHQFHEDVHGSURGXFWLRQKDVDPRUHWKDQ\HDUKLV
WRU\LQWKHDUFKLSHODJR \HWWKHUHKDVEHHQOLWWOHDQDO\VLVRI LWVRSHUDWLRQDOORJLF DQGIHZ
DWWHPSWVWRPDNHDQHYDOXDWLRQRI WKHHFRQRPLFUHWXUQVWRWKHOLYHOLKRRG 5XUDOKRXVHKROGV
PDNHXSDURXQGSHUFHQWRI WKHSRSXODWLRQ DQGDOOFRQWLQXHWRSUDFWLVHVXEVLVWHQFH
EDVHGSURGXFWLRQ )RUXUEDQKRXVHKROGV LWKDVEHHQDVVXPHG WKDW WKH\ DUH IROORZLQJ
PDUNHWEDVHGOLYHOLKRRGVRI ZDJHDQGVDODU\HDUQLQJRUVPDOOEXVLQHVV 7KLVDVVXPSWLRQ
ZLOOEHWHVWHGDQGXUEDQDQGUXUDOOLYHOLKRRGVZLOOWKHQEHVXEMHFWHGWRFRPSDUDWLYHDQDO\VLV
WRSURYLGHDEDVLVIRUDVVHVVLQJWKHUHODWLYHVHFXULW\DQGVXVWDLQDELOLW\RI WKRVHOLYHOLKRRGV
7KHQDWXUHRI VXEVLVWHQFHEDVHGSURGXFWLRQLQ9DQXDWXZLOOWKHQEHJHQHUDOLVHGWRGUDZ
VRPHWHQWDWLYHFRQFOXVLRQVDERXWVLPLODUSURGXFWLRQV\VWHPVRXWVLGH9DQXDWX
7KHVHFRQGDLPLVWRH[DPLQHWKHLPSDFWRI GHYHORSPHQWSROLF\RQ9DQXDWXOLYHOLKRRGV
SDUWLFXODUO\WKRVHDVSHFWVRI SROLF\ZKLFKDLPDWWUDQVIRUPDWLRQRI UXUDOSURGXFWLRQWR
PDUNHWEDVHGSURGXFWLRQDQGZKLFKZRUNIRUWKHWUDQVLWLRQRI WKH9DQXDWXHFRQRP\WRD
PDUNHWEDVHG JOREDOO\FRQQHFWHGHFRQRP\ 7KHHYLGHQWLDOEDVLVIRUWKHVHSROLFLHV SDUWLF
XODUO\WKHVHOIVW\OHGGHYHORSPHQWLQGLFDWRUV ZLOOEHFULWLTXHGDQGDQDOWHUQDWLYHPHDVXUH
RI 
GHYHORSPHQW
 ZKLFKHVFKHZVWKHQRUPDWLYHLQWHQWRI WKH+XPDQ'HYHORSPHQW,QGH[
DQGWKH,QWHUQDWLRQDO3RYHUW\/LQHZLOOEHFRQVWUXFWHG DQGDVHOHFWJURXSRI FRXQWULHV
VFRUHGDQGUDQNHG
7KHWZRIROGDLPVZLOOEHGUDZQWRJHWKHUWRV\QWKHVLVHDSLFWXUHRI OLYHOLKRRGV\VWHPVLQ
9DQXDWXDQGEH\RQG ZKLFKPRUHFORVHO\DSSUR[LPDWHVWKHREMHFWLYHUHDOLW\RI WKHOLYHVRI
VXEVLVWHQFHSOXVKRXVHKROGVWKDQWKDWSURYLGHGE\WKHGLVFRXUVHRI GHYHORSPHQW
 5HVHDUFKTXHVWLRQV
 )LUVWUHVHDUFKTXHVWLRQ
7KH:RUOG%DQN
V3RYHUW\/LQHLQGLFDWRUXVHVLPSXWHGYDOXHVIRUFRVWVRI FRQVXPSWLRQWR
PHDVXUHWKHUHWXUQVWRVXEVLVWHQFHSOXV SURGXFWLRQ
&DQDQHYDOXDWLRQRI ODQGZLWKGUDZDOFRVWVSURYLGHDEHWWHUSLFWXUHRI UHWXUQVWRWKH
VXEVLVWHQFHSOXVOLYHOLKRRGWKDQWKH:RUOG%DQNPHWKRG"
 6HFRQGUHVHDUFKTXHVWLRQ
/DUJHDUHDVRI ODQGLQ9DQXDWXKDYHEHHQZLWKGUDZQLQWRH[SDWULDWHOHDVHKROG
&DQSURMHFWLRQVRI RSWLPDOODQGXVHSURYLGHDPHDVXUHRI WKHH[WHQWRI WKHLPSDFW
RI ODQGZLWKGUDZDOVRQUXUDOVXEVLVWHQFHSOXVOLYHOLKRRGV"
6HH*ORVVDU\

 7KLUGUHVHDUFKTXHVWLRQ
&DQDVWDQGDUGPRGHORI OLYHOLKRRGDQDO\VLVEHDGDSWHGWRDVVHVVWKHVHFXULW\DQG
VXVWDLQDELOLW\RI 9DQXDWXVXEVLVWHQFHSOXVOLYHOLKRRGV"
 )RXUWKUHVHDUFKTXHVWLRQ
'HYHORSPHQW LQGLFDWRUV VXFKDVWKH+XPDQ'HYHORSPHQW,QGH[DQGWKH,QWHUQDWLRQDO
3RYHUW\/LQH PHDVXUH DOO HFRQRPLHV LQ WHUPV DSSURSULDWH WRPDUNHWEDVHG HFRQRPLHV
+RZHYHU PDQ\HFRQRPLHVDUHQRWSUHGRPLQDQWO\PDUNHWEDVHG
&DQDPHDVXUHEHGHYHORSHGZKLFKHQDEOHVDOOHFRQRPLHV³ VXEVLVWHQFH H[FKDQJH
DQGWKRVHEHWZHHQ³ WREHDVVHVVHGDQGUDQNHGLQFRPPRQWHUPV"
 0HWKRGRORJ\
7KHVWXG\SUHVHQWVVRPHPHWKRGRORJLFDOFKDOOHQJHV DVWKHWDVNVXQGHUWDNHQUHTXLUHDQLQ
QRYDWLYHDQGDGDSWDWLRQDODSSURDFK 8QGHUO\LQJWKHWDVNVZHUHWZRPDMRUPHWKRGRORJLFDO
IHDWXUHV³ WKHGHULYDWLRQDQGHPSOR\PHQWRI VXEVLVWHQFHDSSURSULDWHXQLWVRI PHDVXUH
DQGWKHLWHUDWLYHQDWXUHRI WKHUHVHDUFKWDVNV HDFKFRQVHTXHQW PRUHRUOHVV RQWKHUHVXOWV
RI WKHSUHYLRXVWDVN
 6XEVLVWHQFHDSSURSULDWHPHDVXUHV
)LUVWDQGIRUHPRVW VXEVLVWHQFHEDVHGOLYHOLKRRGVVKRXOGEHH[DPLQHGRQWKHLURZQWHUPV
UDWKHUWKDQXVLQJWKHDQDO\WLFDOWRROVRI H[FKDQJHHFRQRPLFV VRDQRQFDVKXQLWRI PHDVXUH
LVDSULPDU\UHTXLVLWH )RUWKHPRVWSDUW WKHXQLWRI PHDVXUHZKLFKKDVEHHQDGRSWHGKDV
EHHQSHUFHQWDJHSDUWLFLSDWLRQ³ ZKDWSHUFHQWDJHRI WKHJLYHQSRSXODWLRQDUHLQYROYHGLQ
DQDFWLYLW\" 3HUFHQWDJHSDUWLFLSDWLRQLVDJRRGPHDVXUHRI DFFHVVWRUHVRXUFHV ZKLFK6HQ
WHUPHG
FDSDELOLW\
 RUWKHULJKWDQGFDSDFLW\WRSDUWLFLSDWH
:KHUHTXDQWLWDWLYHGDWDGRQRWH[LVW RUDUHQRWDYDLODEOHIRUSHUFHQWDJHSDUWLFLSDWLRQUDWHV
WREHGHULYHG VLPSOHVFDOHVKDYHEHHQHPSOR\HGWRVKRZFURSSLQJFDSDFLW\RI ODQG OHY
HOVRI WHFKQRORJ\DQGWKHOLNH 1HYHUWKHOHVV TXDQWLWDWLYHGDWDDUHPRVWFRPPRQO\HP
SOR\HG
7KHLQWHUHVWIRUWKHVWXG\LVLQODUJHVFDOHSKHQRPHQD OLYHOLKRRGVDWDQDWLRQDODQGLQ
WHUQDWLRQDOVFDOH ODQGZLWKGUDZDOVDWQDWLRQDO SURYLQFLDODQGLVODQGVFDOH DQGZRUOGZLGH
LQGLFDWRUVRI UHVLOLHQFHWRIRRGLQVHFXULW\
7KLVLQWHUHVWLQODUJHVFDOHSKHQRPHQDODUJHO\GHWHUPLQHVWKHW\SHRI VWXG\WKLVZLOOEH³
WKHFROOHFWLRQDQGDQDO\VLVRI ODUJHVFDOHTXDQWLWDWLYHGDWDVHWV 2IWHQ ZLWKGDWDFROOHFWLRQV
RI WKLVW\SH WKHUHDUHJDSV VXFKDVFDQEHVHHQLQ:RUOG%DQNFROOHFWLRQV SDUWLFXODUO\IRU
GHYHORSLQJFRXQWULHV )RUWXQDWHO\ 9DQXDWXKDVFRPSLOHGDUHJXODUVHULHVRI KRXVLQJDQG
SRSXODWLRQFHQVXVHV IURPWKURXJKWRWKHPRVWUHFHQWLQ :LWKWKHH[FHSWLRQ
RI WKHWZHOYH\HDUJDSEHWZHHQDQG WKHKRXVLQJDQGSRSXODWLRQFHQVXVHVKDYH
EHHQFROOHFWHGDWWHQ\HDULQWHUYDOV

,QDGGLWLRQ WKHUHKDVEHHQDOHVVUHJXODUVHULHVRI DJULFXOWXUDOFHQVXVHVDQGDQXPEHURI
VPDOOKROGHUDJULFXOWXUDOVXUYH\VZKLFKFRYHUWKHSHULRGWR³ WKUHHIXOOFHQVXVHV
DQGWKUHHVPDOOKROGHUVXUYH\V
7KHVWXG\DOVRXWLOLVHVODUJHVFDOHKHDOWKVWXGLHV LQFOXGLQJWKHUHFHQW0XOWLSOH,QGLFDWRU
&OXVWHU6XUYH\DXVSLFHGE\81,&() 6KXDLEDQG5DKPDQ
7KHUHDUHGHILFLHQFLHV LQ WKHGDWDVHWV 7KHUHDUHDQXPEHURI DUHDVLQ9DQXDWXZKHUH
JURXSVDUHGHOLEHUDWHO\XQFRRSHUDWLYHZLWKWKHVWDWHSDUWVRI 7DQQDVHH)LJXUH $DQG
WKH
VPROQDPEDV
 DUHDVRI 0DOHNXODVHH)LJXUH $DUHPRVWO\XQZLOOLQJWRSDUWLFLSDWH
EXWHYHU\ZKHUHWKHUHDUHVHQVLWLYLWLHVWRSDUWLFXODUTXHVWLRQV ZKLFKPD\WULJJHUGHOLEHUDWH
IDOVHKRRG
2IWHQ ZHDWKHUDQGWUDQVSRUWGLIILFXOWLHVKDYHFRPSURPLVHGFROOHFWLRQRI LQIRUPDWLRQ 2Q
WRSRI WKHVHSUREOHPV WKHUHLVWKHWHQGHQF\IRUWKHRYHUVHDVFRQVXOWDQWVZKRDVVLVWZLWK
FHQVXVSUHSDUDWLRQDQGGHVLJQWREHLQWHUHVWHGLQGLIIHUHQWWKLQJVDWGLIIHUHQWWLPHV 7KLV
SURGXFHVLQFRQVLVWHQFLHVEHWZHHQ DQGLPSHGHVFRPSDULVRQDFURVV GDWDVHWV
1HYHUWKHOHVV WKHVHWVKDYHWZRPDMRUDGYDQWDJHV 5HSRUWVIRUDOOFHQVXVHVDUHDYDLODEOH
DQGFRPSOHWH 7KHDJULFXOWXUDOFHQVXVODFNHGVRPHDJJUHJDWLRQV EXWWKHVPDOOKROGHU
VXUYH\ VHULHV IURP WR  HQDEOHV WKH  JDSV WREH VXEVWDQWLDOO\ ILOOHG 7KH
VHFRQGDGYDQWDJHLVWKHWLPHVHULHV 7KHUHKDYHEHHQILYHSRSXODWLRQFHQVXVHVRYHUD
\HDUSHULRGDQGWKUHHDJULFXOWXUDOFHQVXVHVRYHUD\HDUSHULRG VXIILFLHQW WRSURGXFH
WUHQGOLQHVZKLFKFDQEHXVHGIRUYHULILFDWLRQ 7KH3RSXODWLRQDQG+RXVLQJ&HQVXV
9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH IRUH[DPSOH KDVEHHQVKRZQWREHDERYHWUHQG
OLQHVDFURVVWKHERDUG
$GGLWLRQDOLQIRUPDWLRQVRXUFHVDWFRXQWU\VFDOHDUHKHOSIXO 3DXO4XDQWLQ D)UHQFKVRLO
VFLHQWLVW VXUYH\HGWKHHQWLUHW\RI 9DQXDWXLQWKHVDQGSURGXFHGPDSVRI JUDGHVRI
SRWHQWLDODJULFXOWXUDOODQGIRUDOOLVODQGV4XDQWLQ 7KHDOWHUQDWLYHILJXUHVRQDJUL
FXOWXUDOODQGIURPWKH)RRGDQG$JULFXOWXUH2UJDQLVDWLRQRI WKH8QLWHG1DWLRQV)$2
VKRZRQO\FXUUHQWXVH QRWSRWHQWLDO 4XDQWLQ
VVWXGLHVHQDEOHGDPHWKRGWREHGHYLVHG
IRULQWHUURJDWLQJWKHHIIHFWVRI ODQGZLWKGUDZDOV
7KHVHWVDUHSUHVHQWHG LQWKHPDLQ LQSHUFHQWDJHSDUWLFLSDWLRQYDOXHV
7KXV WKHVWXG\KDVDPDWFK $ XQLWRI PHDVXUHDSSURSULDWHWRVXEVLVWHQFHEDVHGSURGXF
WLRQ³ SHUFHQWDJHSDUWLFLSDWLRQ³ DQGVHWVIURPZKLFKSHUFHQWDJHSDUWLFLSDWLRQYDOXHV
FDQEHGHULYHG
 ,WHUDWLYHQDWXUHRI UHVHDUFKWDVNV
7KHIRXUUHVHDUFKWDVNVDUHSUHVHQWHGLQDQRUGHUVXFKWKDWHDFK H[FHSWWKHILUVW LVFRQ
VHTXHQWRQWKHSUHFHGLQJWDVNV 7KHILUVW WDVNXQGHUWDNHQ WKH ODQGZLWKGUDZDOFRVWLQJ
YDOXDWLRQ LVSULPH ,I WKHUHVXOWVRI WKDWYDOXDWLRQGRQRWVKRZDYHU\GLIIHUHQWSLFWXUHWR
WKHGRPLQDQWYLHZRI VXEVLVWHQFHEDVHGOLYHOLKRRGV DVVHHQLQWKH+XPDQ'HYHORSPHQW
,QGH[DQG,QWHUQDWLRQDO3RYHUW\/LQHVDQG
OHJDF\
VWXGLHV:KLWHIRUGDQG<RVKLKDUD
SURYLGHDUHFHQW9DQXDWXH[DPSOH WKHUHPD\EHOLWWOHRUQRMXVWLILFDWLRQIRUSURFHHGLQJWR
WKHQH[WVWHS WKHRSWLPDOODQGGLVWULEXWLRQSURMHFWLRQVDQGFRPSDULVRQ ,I WKHUHVXOWVRI
WKHSURMHFWLRQVGRQRWGHPRQVWUDWHVHULRXVDGYHUVHFRQVHTXHQFHVRI WKHH[WHQWRI UHFHQW
KLJKOHYHOVRI ODQGZLWKGUDZDO WKHQWRSURFHHGWRDFRPSDUDWLYHVWXG\RI XUEDQDQGUXUDO
OLYHOLKRRGVZRXOGDSSHDUWREHVXSHUIOXRXV
6HH*ORVVDU\

6KRXOGWKHUHVXOWVRI WKHFRPSDUDWLYHDQDO\VLVQRWVKRZGHFOLQLQJOHYHOVRI OLYHOLKRRGVH
FXULW\DQGVXVWDLQDELOLW\DFURVV9DQXDWX DQGWKHDGYHUVHHIIHFWVRI LQWHUQDWLRQDODLGSROLF\
RQWKRVHOHYHOV WKHQLWZRXOGEHGLIILFXOWWRDUJXHWKDWDQDOWHUQDWLYHPHDQVRI PHDVXULQJ

GHYHORSPHQW
RUUHVLOLHQFHPD\SURYLGHDZRUWKZKLOHFRQWUDVWWRWKHGRPLQDQWPHWDSKRUV
RI GHYHORSPHQW³ WKHGHYHORSPHQWLQGLFDWRUV
:LWKRXWSUHHPSWLQJWKHUHVXOWVRI HDFKWDVN DOOZHUHFRPSOHWHG
/DQGZLWKGUDZDOFRVWVYDOXDWLRQ
)LUVW WZRSDUDPHWHUVDUHVHW $ VWDQGDUGDUHDIRUKRXVHKROGVSUDFWLVLQJVXEVLVWHQFHSOXV
OLYHOLKRRGVLVFDOFXODWHGIURPDJULFXOWXUDOFHQVXVILJXUHV DQGSRSXODWLRQGHQVLW\SHUVWDQ
GDUGDUHDLVWKHQFDOFXODWHGIURPKRXVLQJDQGSRSXODWLRQFHQVXVQXPEHUV
7KHVWXG\ZLOOGHSDUWIURPWKHQRQH[FKDQJHWHUPVFRQVWUDLQWIRUWKLVWDVN DQGZLOOSUHVHQW
DFDVKYDOXDWLRQRI WKHFRVWVRI ODQGZLWKGUDZDOIURPVXEVLVWHQFHSOXVSURGXFWLRQ
&RVWVDFFUXLQJWRWKHSHUVRQVUHSUHVHQWLQJWKHSRSXODWLRQGHQVLW\SHUVWDQGDUGDUHDIURP
WKHORVVRI DFFHVVWRWKHODQGDQGRWKHUUHVRXUFHVDYDLODEOHXQGHUWUDGLWLRQDO ODQGPDQ
DJHPHQWDUHWKHQFDOFXODWHGDQGWRWDOOHG 7KHVHLQFOXGHFRVWVRI IRRGDQGVKHOWHU UHQWDO
ORVVRI SURGXFWLRQIRUH[FKDQJH HQYLURQPHQWDOVHUYLFHVDQGVRFLRFXOWXUDOFRVWV 7KHWR
WDOUHSUHVHQWVWKHFRVWVRI ODQGZLWKGUDZDO $GGLWLRQDOO\ DQGSHUKDSVPRUHLPSRUWDQWO\
LWUHSUHVHQWVDSUR[\YDOXHRI WKHHFRQRPLFUHWXUQVWRWKHVXEVLVWHQFHSOXVOLYHOLKRRG LI
HQYLURQPHQWDOVHUYLFHVFRVWVDUHVHWDVLGH
$ YDOXDWLRQ VXFKDV WKLV LV VSHFXODWLYHDQGPXVWEH VXEMHFW WRDQXPEHURI FDXWLRQDU\
FRQVLGHUDWLRQV $ERYHDOO WKHSDUDPHWHUVXVHGDUHDQHFGRWDO LQWKHVHQVHWKDWWKH\DUHQRW
WDNHQIURPILHOGVWXGLHV 7KH\DUHDSSUR[LPDWLRQVGHULYHGIURPSRSXODWLRQOHYHOYDOXHV
DQGGDWDVHOHFWHGLQDQ DGKRF PDQQHU WRGHULYHSDUWLFXODUYDOXHVGLIILFXOWWRTXDQWLI\ 7KHUH
DUHREYLRXVSUREOHPVLQXVLQJWKLVGDWD KRZHYHUWKHLQWHQWLRQRI SUHVHQWLQJWKLVYDOXDWLRQ
LVWRSURYLGHDQDOWHUQDWLYHPRGHORI WKHHFRQRPLFYDOXHRI VXEVLVWHQFHEDVHGOLYHOLKRRGVWR
WKDWSUHVHQWHGLQWKH,QWHUQDWLRQDO3RYHUW\/LQHFDOFXODWLRQV ZKLFKUHSUHVHQWWKHGRPLQDQW
YLHZ 7KHYDOXDWLRQSUHVHQWHGKHUHFDOOV LQWRTXHVWLRQ WKHYDOXHRI HVWLPDWLRQVRI  WKH
YDOXHRI VXEVLVWHQFHEDVHGOLYHOLKRRGVGHULYHGIURP1DWLRQDO$FFRXQWYDOXHVZKLFKXWLOLVH
HVWLPDWHVRI FRQVXPSWLRQEDVHGRQ LQPRVWFDVHV GLDULHVNHSWE\RQHIDPLO\PHPEHURI
IRRGFRQVXPSWLRQIRUDVHWSHULRG³ DIRUWQLJKW LQWKHFDVHRI 9DQXDWX9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFHE F
7KXV ZKLOHWKHGDWDSUHVHQWHGDUHTXDQWLWDWLYH WKHLULPSRUWDQFHOLHVLQDTXDOLWDWLYHGLIIHU
HQFH 7KHGLIIHUHQFHEHWZHHQPHDVXULQJDOLYHOLKRRGLQWHUPVRI UHWXUQVLQIRRGDQGVKHO
WHU SURGXFWLRQIRUH[FKDQJH HFRQRPLF VRFLDODQGFXOWXUDOEHQHILWV DQGDPHDVXUHPHQW
WKDW LQFOXGHVRQO\FRQVXPSWLRQ DQG HYHQ IRU WKDWPHDVXUHPHQW HPSOR\VFRQWHQWLRXV
PHWKRGVRI FROOHFWLRQ
3URMHFWLRQVDQGFRPSDULVRQ
:LWKSRWHQWLDODJULFXOWXUDOODQGNQRZQ DQGQXPEHUVRQSRSXODWLRQDQGDJULFXOWXUH LWLV
SRVVLEOHWRXQGHUWDNHSURMHFWLRQVWRHOLFLWLQIRUPDWLRQRQWKHRSWLPDOSRSXODWLRQFDUU\LQJ
FDSDFLW\RI JRRGDJULFXOWXUDOODQG DQGRQWKHHIIHFWVRI ODQGZLWKGUDZDOZKLFKUHGXFHWKDW
FDSDFLW\ 7KLVZLOOIRUPWKHEDVLVRI WKHFRQVLGHUDWLRQRI WKHHIIHFWVRI ODQGZLWKGUDZDORQ
VXEVLVWHQFHSOXVUXUDOOLYHOLKRRGV

&DUU\LQJFDSDFLW\RI ODQGLVDFRQWHQWLRXVPHDVXUHPHQWEHFDXVHLWJHQHUDOO\FRQWDLQVDQ
LQKHUHQWDVVXPSWLRQWKDWWKHV\VWHPXQGHUUHYLHZ LQWKLVFDVH9DQXDWXUXUDODJULFXOWXUDO
SUDFWLFH UHPDLQVFRQVWDQW
7KDWDVVXPSWLRQKDVIRUPHGWKHJURXQGVIRUFULWLFLVPRI WKHPHWKRG
-RKQ6WUHHW H[SUHVVHGUHVHUYDWLRQVDERXWVXFKFDOFXODWLRQV +HEHOLHYHGWKDW
WRDVVXPHDVWDWLFSURGXFWLRQV\VWHP
LVWRGHSDUWVRPDUNHGO\IURPUHDOLW\DVWRVHULRXVO\
GLPLQLVKWKHXWLOLW\RI WKHFRPSXWHGSRSXODWLRQGHQVLW\YDOXHV
 +HLQWURGXFHGDQHFRORJL
FDOGLPHQVLRQ³ WKHH[WHQWWRZKLFKFXUUHQWSUDFWLFHVLQYROYHHQYLURQPHQWDOGHJUDGDWLRQ
DQGTXHVWLRQHGZKHWKHUWKHFDUU\LQJFDSDFLW\LGHDWDNHVDFFRXQWRI WKDWGHJUDGDWLRQ +H
QRWHVWKLVSRWHQWLDOSUREOHPLQ%URRNILHOGDQG%URZQ DORQJZLWKVWXGLHVE\$OODQ
 &RQNOLQDQG&DUQHLUR +HTXHVWLRQVWKHDEVHQFHLQWKHVWXGLHVRI
DQ\HVWLPDWLRQRI FXUUHQWGHJUHHVRI HQYLURQPHQWDOGHJUDGDWLRQ ZLWKPRVWDVVXPLQJWKDW
FXUUHQWODQGUHVWLQJ³ IDOORZ³ ZDVRI DQLGHDOOHQJWK 
%D\OLVV6PLWKDOVRH[SUHVVHGFRQFHUQVZLWKWKH
GHWHUPLQLVWLF
QDWXUHRI FDUU\LQJ
FDSDFLW\FDOFXODWLRQV +HLQWURGXFHGDQDOWHUQDWLYHPHWKRGRI FRPSXWLQJ
VWDQGDUGSRS
XODWLRQV
 XVLQJWZRSDUDPHWHUV PDQKRXUVUHTXLUHGWREHZRUNHGE\SURGXFWLYHSHUVRQV
WRSURGXFHFDORULILFPLQLPDIRUSRSXODWLRQLQDQDUHD DQGODERXUVXUSOXV PHDVXUHGDV
OHLVXUH 
6WDQGDUGSRSXODWLRQV
 VRFDOFXODWHG FRXOGWKHQEHFRPSDUHGZLWK
UHDO
 HQXPHU
DWHGSRSXODWLRQVWRGHWHUPLQHZKHWKHUDQDUHDZDVRYHUSRSXODWHGRUQRW DQGWRDVVHVV
WKHRXWFRPHVRI FKDQJHVLQWKHSURGXFWLRQV\VWHPRQ
VWDQGDUGSRSXODWLRQV
 :KLOHIOH[L
ELOLW\LVREWDLQHGXVLQJWKHVHPHWKRGV QXPEHUVRI DVVXPSWLRQVDERXWSURGXFWLRQV\VWHPV
6DKOLQVQRWHVWKHGLIILFXOW\RI GLVHQWDQJOLQJ
ZRUN
DQG
OHLVXUH
LQVXEVLVWHQFHV\V
WHPV FDORULILFPLQLPDDUHFURSGHSHQGHQWKDYHWREHPDGHWRSURGXFHWKHWZRSDUDPH
WHUV
,QWKHSURMHFWLRQVXQGHUWDNHQLQWKLVWKHVLV D
VWDQGDUGODQGDUHD
 SHUKRXVHKROGLVHP
SOR\HGWRDWWHPSWWRREYLDWHWKHQHHGWRLQWURGXFHDVVXPSWLRQVDERXWSURGXFWLRQV\VWHPV
UHTXLUHGIRU%D\OLVV6PLWK
V
VWDQGDUGSRSXODWLRQ
FDOFXODWLRQ 7KHDGYDQWDJHRI 
VWDQGDUG

ODQGDUHDVLVWKDWERWKSURGXFWLRQDQGXWLOLVDWLRQRI QDWXUDOUHVRXUFHVFDQEHTXDQWLILHG
1RQHWKHOHVV WKHDVVXPSWLRQRI VWDWLFSURGXFWLRQV\VWHPVUHPDLQVDSUREOHPLQWKHSUR
MHFWLRQVXQGHUWDNHQ
0DUVKDOO6DKOLQV IHOWWKDWFRQFOXVLRQVGUDZQIURPFDSDFLW\FDOFXODWLRQVZRXOG

QRWEHXWRSLDQ
 EXWKHKLJKOLJKWHGWZRIXUWKHUVKRUWFRPLQJVRI FDUU\LQJFDSDFLW\SURMHF
WLRQV 7KH\ZHUHERWK
SDUWLDO
DQG
GHULYDWLYH
 
3DUWLDO
EHFDXVHRQO\IRRGSURGXFWLRQ DQG
QRWUHVRXUFHH[SORLWDWLRQ LVPHDVXUHG 
GHULYDWLYH
EHFDXVHFDSDFLW\LVPHDVXUHGE\SRSX
ODWLRQRSWLPXP QRWODQGXVHRSWLPXP 7KHVHFRQGREMHFWLRQLVHIIHFWLYHO\DUHVWDWHPHQW
RI WKHSUREOHPDOUHDG\QRWHG RI DVVXPLQJFRQVWDQWSUDFWLFH
7KHILUVWRI WKHVHWZRVKRUWFRPLQJVLVDGGUHVVHGLQWKHSURMHFWLRQVXQGHUWDNHQLQWKLVVWXG\
E\LQFOXGLQJDQDOORZDQFHLQWKHVWDQGDUGODQGDUHDSHUKRXVHKROGIRUIRUHVWH[SORLWDWLRQ
DQGSURGXFWLRQIRUH[FKDQJH WKXVQXOOLI\LQJ6DKOLQ
VILUVWREMHFWLRQ
7KHVHFRQGVKRUWFRPLQJ LVDGGUHVVHGE\DFRPSDULVRQ :HDFNQRZOHGJHWKHGLIILFXOW\
SUHVHQWHGE\WKHFRORQLDOSHULRGLQ9DQXDWX ZKLFKODUJHO\REVFXUHVZKDWZHQWEHIRUH 2I
SDUWLFXODUFRQFHUQLVWKHLVVXHRI WKHH[WDQWSRSXODWLRQDW(XURSHDQFRQWDFWDQGWKHH[WHQW
RI GHSRSXODWLRQ 7KLVGHILFLHQF\LVRYHUFRPHE\WKHVWXG\RI DSUR[\ WKHLVODQGRI 7LNRSLD
MXVWWRWKHQRUWKRI 9DQXDWXLQWKH6RORPRQ,VODQGV
6HH*ORVVDU\

7LNRSLDKDVEHHQFKRVHQDVDSUR[\EHFDXVHRI LWVSUR[LPLW\WRWKHLVODQGVRI 9DQXDWX
DQGLWVVLPLODUDJULFXOWXUDOEDVH ZLWKURRWFURSVDQGDUERULFXOWXUHGRPLQDWLQJSURGXFHG
IRRGUHVRXUFHV DQGZLWKOLWWRUDOUHVRXUFHVEHLQJLPSRUWDQWIRRGVRXUFHV 7LNRSLDKDVVLJ
QLILFDQWO\PRUHLQWHQVLYHDJULFXOWXUDOSUDFWLFHVWKDQ9DQXDWX DQGSLJVDQGGRJVKDYHEHHQ
ODUJHO\HUDGLFDWHGIURPWKHLVODQG 7LNRSLDKDVEHHQRQO\PDUJLQDOO\LPSDFWHGE\(XURSHDQ
FRQWDFW EHFDXVHRI LWVUHPRWHQHVV \HWLWKDVEHHQH[WHQVLYHO\VWXGLHGVLQFH³ ILUVWE\
5D\PRQG)LUWK DORQHDQGZLWKRWKHUV WKHQE\.LUFKDQG<HQ )LUWK
GRFXPHQWHGDSHULRGRI FULWLFDOIRRGVKRUWDJHIROORZLQJF\FORQHGDPDJHWRFURSV ZKLFK
SURYLGHVPRUHLQVLJKWVLQWRWKHDJULFXOWXUDOUHJLPHXQGHULQWHQVHSUHVVXUH %D\OLVV6PLWK
DQG)HDFKHPFRPPHQGWKHDGYDQWDJHVRI VPDOOLVODQGVDV
PLFURFRVPV
IRUVWXG\
EHFDXVHRI WKHLULVRODWLRQ
+RSHIXOO\ E\PDSSLQJWKH
ZRUVWFDVHVFHQDULR
SURMHFWLRQVDQGE\FRPSDUDWLYHDQDO\VLV
ZLWKWKHSUR[\ DPHDQLQJIXOPHDVXUHRI FDUU\LQJFDSDFLW\ DQGLWVDSSOLFDWLRQWRWKHSURE
OHPRI ODQGZLWKGUDZDOLPSDFWVLQ9DQXDWX ZLOOEHREWDLQHG
/LYHOLKRRGIUDPHZRUNV
)XUWKHUPHWKRGRORJLFDOFKDOOHQJHVDUHSUHVHQWHGE\WKHFRPSDUDWLYHDQDO\VLVRI UXUDODQG
XUEDQOLYHOLKRRGV ZKLFKDGGUHVVHVWKHWKLUGUHVHDUFKTXHVWLRQ
+HUHZHKDYHFKRVHQWRXWLOLVHDIUDPHZRUNDSSURDFK GHYHORSHGE\'LDQD&DUQH\ ,DQ
6FRRQHV )UDQN(OOLVDQGRWKHUVDWWKH8.'HSDUWPHQWIRU,QWHUQDWLRQDO'HYHORSPHQW
WKH,QVWLWXWHRI 'HYHORSPHQW6WXGLHVDQGLQWKH2YHUVHDV'HYHORSPHQW,QVWLWXWHDWWKH
8QLYHUVLW\RI 6XVVH[IRUWKHDQDO\VLVRI  OLYHOLKRRGV SDUWLFXODUO\ UXUDO OLYHOLKRRGV 7KLV
IUDPHZRUNSURYLGHVDJUDSKLFPRGHORI KRZOLYHOLKRRGVDUHFRQVWUXFWHG ,QWKHIUDPH
ZRUN OLYHOLKRRGDVVHWV WKHEDVLVRI OLYHOLKRRG DUHPRGLILHGE\FRQWH[WXDOHOHPHQWVVXFK
DVJRYHUQPHQWOHJLVODWLRQ VRFLDODQGFXOWXUDOVWUXFWXUHVRUVKRFNVQDWXUDOGLVDVWHUVDQG
WUHQGVHPHUJHQFHRI &KLQDDVDQHFRQRPLFSRZHU IRULQVWDQFH 7KXVPRGLILHG WKHDV
VHWVDUHHPSOR\HGLQOLYHOLKRRGVWUDWHJLHVZKLFKSURGXFHOLYHOLKRRGRXWFRPHVZKLFKPD\
LPSURYHRUGHSOHWHOLYHOLKRRGDVVHWVRYHUWLPH
:KLOHIUDPHZRUNPHWKRGRORJ\LVIROORZHG LWPXVWEHQRWHGWKDWVRPHHOHPHQWVRI WKH
IUDPHZRUNPHWKRGRORJ\ SULQFLSDOO\LWVWUHDWPHQWRI VXEVLVWHQFHSURGXFWLRQ DUHUHMHFWHG
6XEVLVWHQFHLVYDOXHGLQLPSXWHGSULFHWHUPVLQ(OOLV
FDVHVWXGLHV(OOLV DQGPDQ\RI
WKHYDULDEOHVFKRVHQWREHIROORZHGDUHQRWGLUHFWO\UHODWHGWROLYHOLKRRG EXWDUHPRUHFRQ
FHUQHGZLWKZHDOWKPHDVXUHPHQW 7KHGUDZLQJRI D QHFHVVDU\ FRQQHFWLRQEHWZHHQUHODWLYH
ZHDOWKDQGOLYHOLKRRGZLOOEHVWURQJO\FRQWHVWHGLQWKLVVWXG\
7KHIUDPHZRUNPRGHODSSUR[LPDWHVDFLUFXODURUOLQHDUIORZDQGLVWKXVDVLPSOLILFDWLRQ
RUDEVWUDFWLRQ RI WKHQHWZRUNOLNHFRPSOH[LWLHVRI DFWXDOOLYHOLKRRGV³ LQZKLFKWKHIORZV
DQGIHHGEDFNORRSVDUHOHVVGLVFHUQLEO\OLQHDURUFLUFXODU³ EXWLWGRHVPDNHWKHDQDO\VLV
PDQDJHDEOH
4XDQWLILFDWLRQRI OLYHOLKRRGDVVHWVGRHVQRWSUHVHQWGLIILFXOWLHV DVWKH9DQXDWXSRSXODWLRQ
DQGDJULFXOWXUHFHQVXVGDWDVHWVDUHFRPSUHKHQVLYH DQGPRVWO\SUHVHQWHGDVSHUFHQWDJH
SDUWLFLSDWLRQUDWHV 7KLVHQDEOHVXVWRVWD\ZLWKLQWKH
QRQFDVKWHUPV
FRQVWUDLQWDQGWR
TXDQWLI\UHODWLYHOHYHOVRI DFFHVVWRUHVRXUFHV
$VVHWSHQWDJRQVZLOOEHFRQVWUXFWHG ZKLFKZLOOFRQWDLQUHODWLYHYDOXHVIRUHDFKYDULDEOH
PHDVXUHG DQGIRUHDFKRI WKHILYHFRPSRVLWHYDULDEOHVZKLFKPDNHXSWKHILYHD[HVRI
WKHSHQWDJRQV 5HODWLYLVHGYDOXHVSHUPLWWKHFDOFXODWLRQRI WKHDUHDRI WKHDVVHWSHQWDJRQ

ZKLFKLVPHDQLQJIXODQGFDQEHXVHGWRFRPSDUHWKHOLYHOLKRRGDVVHWVRI GLIIHUHQWJURXSV
LQVRFLHW\ DQGVKRZWUHQGVRYHUWLPH
)RXUDVVHWSHQWDJRQVZLOOEHFRQVWUXFWHG DQHDUOLHUDQGODWHUSHQWDJRQIRUUXUDOKRXVH
KROGV DQGWKHVDPHIRUXUEDQKRXVHKROGV
9DOXHVZLOO EH DJJUHJDWHG DW UXUDO DQG XUEDQ OHYHOV 7KHUH LV FRQVLGHUDEOH YDULDWLRQ DW
SURYLQFLDODJJUHJDWLRQV DQGEHWZHHQWKHWZRXUEDQORFDWLRQV 3RUW9LODDQG/XJDQYLOOH
VHH)LJXUH $ EXWVXFKYDULDWLRQV DOWKRXJKVKRZQLQWKHWDEOHV KDYHEHHQVHWDVLGH
DVRXUVWXG\FRQFHQWUDWHVRQWKHODUJHUVFDOHUXUDODQGXUEDQDJJUHJDWLRQV
7KHHIIHFWRI FRQWH[WXDODJHQWVRQ WKHGHSOR\PHQWRI  OLYHOLKRRGDVVHWVSUHVHQWVSURE
OHPVRI TXDQWLILFDWLRQ ,QWKH 
VWDQGDUGPRGHO
RI 6XVWDLQDEOH/LYHOLKRRGV$SSURDFK
WKHPHWKRGIRUDVVHVVLQJWKHIUDPHZRUNPRGLI\LQJLQIOXHQFHV³ JRYHUQPHQW VRFLHW\DQG
FXOWXUH DQGWUHQGVDQGVKRFNVSULFHWUHQGV QDWXUDOGLVDVWHUV³ LVIRFXVJURXSGLVFXV
VLRQZLWKWKHVXEMHFWVRI WKHVWXG\ DQGWKHUHVXOWVDUHTXDOLWDWLYHO\WUHDWHG )RUWKLVVWXG\
TXDQWLILFDWLRQZLOOEHDFKLHYHGE\WKHFRQVWUXFWLRQRI WKHHDUOLHUDQGODWHUDVVHWSHQWDJRQV
IRUUXUDODQGXUEDQJURXSLQJV 4XDQWLWDWLYHGLIIHUHQFHVLQWKHWZRVHWV WKHWUHQGVRYHU
WLPH ZLOOHQDEOHXVWRLGHQWLI\WKHLQIOXHQFHRI FRQWH[WXDODJHQWV ZKLFKZLOOWKHQEHH[
DPLQHG
7KHHIIHFWLYHQHVVRI OLYHOLKRRGVWUDWHJLHVFDQEHWHVWHGLQDQXPEHURI ZD\V (OOLV
SUHVHQWVLQFRPHSRUWIROLRVDQGLQGLFHVRI GLYHUVLW\DVSRVVLEOHPHWKRGV EXWERWKDUHFRQ
VWUXFWHGRQLQFRPHPHDVXUHV $VVXFK WKH\DUHRXWVLGHRXUVFRSH DVZHDUHUHVWULFWHG
WRQRQFDVKPHDVXUHV (OOLVDOVRFRQVWUXFWVOLYHOLKRRGW\SRORJLHV ZKLFKDJDLQXVHLQFRPH
VRXUFHV WKLVWLPHWRFRQVWUXFWDVHWRI OLYHOLKRRGW\SHV :HDUHDEOHWRDGDSWOLYHOLKRRG
W\SRORJLHVWRRXUSXUSRVHV E\FRQVWUXFWLQJ
FRUHSOXV
W\SRORJLHV 6XEVLVWHQFHIRUPVWKH

FRUH
 DQGWKHRWKHUDFWLYLWLHV YDULRXVW\SHVRI SURGXFWLRQIRUH[FKDQJH ZDJHDQGVDODU\
HDUQLQJDQGVPDOOEXVLQHVVDFWLYLWLHVDUHWKH
SOXV
 8VLQJSHUFHQWDJHSDUWLFLSDWLRQUDWHV
ZHDUHDEOHWRFRQVWUXFWDVHWRI VXEVLVWHQFHSOXVW\SRORJLHVIRUUXUDODQGXUEDQOLYHOLKRRG
VWUDWHJLHV ZKLFKLGHQWLI\GLIIHUHQFHVLQWKHDYDLODELOLW\RI VWUDWHJLHVDQGLQWKHGLYHUVLW\RI
DYDLODEOHDVVHWVIRUWKHWZRJURXSV
)RRG5HVLOLHQFH,QGH[
$ VHOHFWLRQRI FRXQWULHVLVLQFOXGHGLQWKHUDQNLQJ 7KHFRXQWULHV OLVWHGDV 
OHDVWGHYHO
RSHGFRXQWULHV
³ RI ZKLFKWKHUHDUHDQGLQZKLFKVXEVLVWHQFHSURGXFWLRQV\VWHPVDUH
RIWHQGRPLQDQW³ DQG WKH WRSVFRULQJ WHQFRXQWULHV LQ WKH+XPDQ'HYHORSPHQW ,Q
GH[ LQZKLFKVXEVLVWHQFHSURGXFWLRQSOD\VDPXFKOHVVLPSRUWDQWUROH &KLQDDQG,QGLD
DUHLQFOXGHGDVUHSUHVHQWLQJWUDQVLWLRQDOHFRQRPLHV DQGEHFDXVHRI WKHLUVL]HDQGVLJQLIL
FDQFH
7KHLQGLFDWRUVRI UHVLOLHQFHPHDVXUHGZLOOEH IRRGVHOIVXIILFLHQF\DWWKHQDWLRQDOOHYHO
HYLGHQFHRI XUEDQVXEVLVWHQFHSOXVOLYHOLKRRGV DYDLODELOLW\RI DJULFXOWXUDOODQGSHUFDSLWD
DJULFXOWXUDOSURGXFWLRQDQGFOLPDWHIHDWXUHV DQG ILQDOO\ DGDSWDELOLW\RI SRSXODWLRQDWQD
WLRQDOOHYHOV 7KHVHIDFWRUVZHUHUHYHDOHGLQWKH9DQXDWXFDVHVWXG\DVSURYLGLQJUHVLOLHQFH
WRIRRGLQVHFXULW\ EXWVSHFLILFDOO\IRU9DQXDWX 7KH)RRG5HVLOLHQFH,QGH[WHVWVZKHWKHU
WKRVHUHVXOWVFDQEHH[WUDSRODWHGWRRWKHUHFRQRPLHV
7ZRGDWDVHWVZLOOEHJDWKHUHG DQHDUOLHUDQGODWHUVHW IRUHDFKRI WKHLQGLFDWRUV
(OOLV

7KHUHDUHDYDULHW\RI XQLWVRI PHDVXUHHPSOR\HG³ SHUFHQWDJHUDZIRRGLPSRUWVRI DOOLP
SRUWV SHUFHQWDJHSRSXODWLRQLQDJULFXOWXUHDGGHGWRSHUFHQWDJHXUEDQLVDWLRQ ODQGDUHDSHU
SHUVRQ SHUFHQWDJHXUEDQLVDWLRQDQGSHUFHQWDJHRI LQWHUQDOO\GLVSODFHGSHUVRQVDYHUDJHG
,WFDQEHVHHQWKDWRQO\RQFHLVWKHFRQVWUDLQWRI VXEVLVWHQFHDSSURSULDWHWHUPVYLRODWHG
ZKHUHSHUFHQWDJHRI UDZIRRGLPSRUWVDJDLQVWDOOLPSRUWVGHWHUPLQHVIRRGVHOIVXIILFLHQF\
DWWKHQDWLRQDOOHYHO
6FRUHVLQWKHYDULDEOHVZLOOEHUHODWLYLVHG WKHQDGGHGWRJLYHWKHYDOXHIRUWKH,QGH[
7DEOHVUDQNLQJWKHFRXQWULHVRQWKH,QGH[ZLOOEHFRPSLOHG $ WDEOHVKRZLQJWKHFRXQ
WULHVZLWKODUJHVWPRYHPHQWVLQWKH,QGH[EHWZHHQVHWVZLOODOVREHSUHVHQWHG
7KLVPHWKRGRORJ\ZLOOEHXVHGWRDGGUHVVWKHIRXUWKUHVHDUFKTXHVWLRQ
 7KHVLVVWUXFWXUH
7KHLWHUDWLYHQDWXUHRI WKHUHVHDUFKWDVNVXQGHUWDNHQGHWHUPLQHGWKHVWUXFWXUHRI WKHWKH
VLV
,QWKLVSUHVHQWFKDSWHU WKHFRQWH[WRI WKHUHVHDUFKKDVEHHQVHW DQGWKHUHVHDUFKTXHV
WLRQVDQGPHWKRGRORJ\RXWOLQHG /LPLWDWLRQVRI WKHVWXG\ZLOOFRPSOHWHWKLVLQWURGXFWRU\
FKDSWHU
$QKLVWRULFDOEDFNJURXQGPDNHVXSWKHVHFRQGFKDSWHU ZKLFKLVIROORZHGE\WKHOLWHUDWXUH
UHYLHZ &KDSWHU7KUHH
&KDSWHUV)RXUWKURXJK1LQHGHVFULEHWKHUHVHDUFKWDVNV &KDSWHU)RXUFRYHUVWKHODQG
ZLWKGUDZDOFRVWLQJ &KDSWHU)LYHSUHVHQWVWKHRSWLPDOODQGXVHGLVWULEXWLRQSURMHFWLRQVDQG
FRPSDUDWLYHVWXG\ &KDSWHU6L[EHJLQVWKHOLYHOLKRRGIUDPHZRUNDQDO\VLVZLWKDQRYHUYLHZ
&KDSWHU6HYHQSUHVHQWVDVVHWSHQWDJRQV&DUQH\ (OOLVDQGWKHIROORZLQJFKDS
WHUSUHVHQWVWKHRWKHUWDVNVLQWKHOLYHOLKRRGIUDPHZRUNDQDO\VLV
&KDSWHU1LQHSUHVHQWVWKHILQDOUHVHDUFKWDVN WKH)RRG5HVLOLHQFH,QGH[DQGUDQNLQJV
5HVXOWVDQGILQGLQJVIRUDOOUHVHDUFKWDVNVDUHSUHVHQWHGLQ&KDSWHU7HQ DQGDEULHI GLVFXV
VLRQRI LPSOLFDWLRQVRI WKHUHVHDUFK ZLWKFRQFOXVLRQVDQGSRVVLEOHIXUWKHUVWXG\ FRPSOHWHV
WKHWKHVLV
$ FRPSUHKHQVLYHVHWRI DSSHQGLFHVDUHSURYLGHG ,QSDUWLFXODU WKHUDZGDWDWDEOHVDQG
WHFKQLFDOQRWHV$SSHQGL[' XVHGWRFRPSLOHWKHDVVHWSHQWDJRQVLQWKHOLYHOLKRRGIUDPH
ZRUNDQDO\VLVZHUHWRRH[WHQVLYHWREHLQFOXGHGLQWKHERG\RI WKHWKHVLV
 6WXG\OLPLWDWLRQV
7KHUHDUHIRXUPDMRUOLPLWDWLRQVWRZKLFKDWWHQWLRQQHHGVWREHGUDZQ
'DWDVHWV
(YHU\HIIRUWZDVPDGHWRXQHDUWKTXDQWLWDWLYHGDWDFROOHFWLRQVWRSURYLGHWKHEDVLVIRUWKH
FRQVWUXFWLRQRI WKHPRGHOVZKLFKIRUPWKHEDVLVRI WKLVWKHVLV :KHUHTXDQWLWDWLYHGDWD
FRXOGQRWEHIRXQG SDUDPHWHUVDQGYDOXHVZHUHGHULYHGDQHFGRWDOO\ 2IWHQWKHVHDQHFGRWDO
YDOXHVZHUHFDOFXODWHGIURPTXDQWLWDWLYHGDWD VXFKDVWKH
VWDQGDUGDUHDRI ODQG
 GHULYHG

IURPDJULFXOWXUDOFHQVXVGDWD EXWZLWKRQO\DYDOXHIRXQGLQDPXFKROGHUVWXG\RI ODQGLQ
7RQJD0DXGHWRSURYLGHVRPHYHULILFDWLRQIRUWKHFDOFXODWHGYDOXH 6RPHWLPHV DVLQ
WKHYDOXHVIRUDJULFXOWXUDOWHFKQRORJLHVXVHGLQWKHFRQVWUXFWLRQRI DVVHWSHQWDJRQV VLPSOH
WHQSRLQWVFDOHVZHUHXWLOLVHG EDVHGRQO\WKHDXWKRU
VDVVXPSWLRQV UHLQIRUFHGWDQJHQWLDOO\
E\6DKOLQV
7KHUHDGHUVKRXOGQRW WKHUHIRUH DVVXPHWKDWWKHTXDQWLWDWLYHGDWDSUHVHQWHGDVSLUHVWR
DGHILQLWLYH OHYHORI  DFFXUDF\ 7KH LQWHQWLRQ LQ WKH WKHVLV LV WR SUHVHQWPRGHOV RI  WKH
VXEVLVWHQFHEDVHGOLYHOLKRRGZKLFKSURYLGHDQDOWHUQDWLYHPHDVXUHWRWKDWSUHVHQWHGE\WKH
PRGHOVZKLFKGRPLQDWHGHYHORSPHQWWKLQNLQJ ZKLFKDUHKLJKO\VSHFXODWLYH \HWWUHDWHGDV
GHILQLWLYH :KHUHTXDQWLWDWLYHGDWDDUHXWLOLVHG WKHEHVWDYDLODEOHGDWDDUHFKRVHQ ZKHUH
VXFKGDWDZHUHQRWDYDLODEOH RUGLGQRWH[LVW DQHFGRWDOGDWD³ EHVWDSSUR[LPDWLRQV VFDOHV
DQGFDOFXODWHGYDOXHV³ ZHUHSUHVVHGLQWRVHUYLFH (YHU\ZKHUH KRZHYHU WKH\ZHUHXVHG
WRDVVLVWLQSUHVHQWLQJPRGHOVZKLFKFKDOOHQJHGGRPLQDQWLGHDV ZKLFKKRSHGWRVKRZWKDW
DQDOWHUQDWLYHYLHZPD\KDYHVRPHPHULW ,WPD\DOVRJRVRPHZD\WRZDUGVH[SODLQLQJZK\
WKHSROLFLHVGHULYHGIURPGRPLQDQWLGHDVRIWHQIDLOWRDFKLHYHWKHLUJRDOV DQGVRPHWLPHV
GRKDUP DVWKHHQYLURQPHQWDOPHQDFHRI LQWURGXFHGH[RWLFIORUDDQGIDXQDLQ9DQXDWX
GHPRQVWUDWHV
7KH9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHGDWDVHWV SDUWLFXODUO\WKHKRXVLQJDQGSRSXODWLRQ
FHQVXVHVDQGDJULFXOWXUDOFHQVXVHVDQGVXUYH\VZKLFKKDYHEHHQXWLOLVHG FRQWDLQLQFRQVLV
WHQFLHV GLVFRQWLQXLWLHVDQGHUURUV
$VQRWHGHDUOLHU WKHGHVLJQDQGLPSOHPHQWDWLRQRI HDFKFHQVXVKDVEHHQXQGHUWDNHQXQGHU
WKHJXLGDQFHRI H[WHUQDOFRQVXOWDQWV HDFKRI ZKRPKDVVHHQWKHQHHGIRUUHILQHPHQWVRI
PHWKRGRORJ\ RURI GLIIHULQJHPSKDVLV
7KH VHFRQGPLOLWDWLQJ DVSHFW LV WKDW FHQVXV HQXPHUDWRUV DUHRIWHQGUDZQ IURP WHUWLDU\
LQVWLWXWLRQV LQDQGDURXQG3RUW9LOD DQGQRHIIRUW LVPDGHWRPDWFKODQJXDJHVSHDNHUV
ZLWKWKHLULVODQGFRPPXQLWLHV 7KHVLJQLILFDQFHRI WKLVLVWZRIROG )LUVW %LVODPDLVXVHG
ZKLFKLVVRPHWKLQJRI D
EOXQWLQVWUXPHQW
DVDODQJXDJH RIWHQLPSUHFLVHDQGXQDEOHWR
VKDGHPHDQLQJ 6HFRQG SHRSOHDUHOHVVOLNHO\WRDQVZHUIUDQNO\WRRXWVLGHUV HVSHFLDOO\RQ
FXOWXUDOO\VHQVLWLYHWRSLFVZKLFKPD\EH
WDEX
 WRQRQODQJXDJHVSHDNHUV
)LQDOO\ DVGLVFXVVHGHDUOLHU WKHUHDUHWKHH[LJHQFLHVRI WUDQVSRUWDWLRQDQGZHDWKHUDQGWKH
FXOWXUDOJURXSVZKRUHIXVHWRSDUWLFLSDWHLQWKHDFWLYLWLHVRI WKHVWDWH9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFHJLYHVH[DPSOHVRI DOO WKHDERYHSUREOHPV DOVR9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFH 9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH
)LQDOO\ WKHODFNRI UHOLDEOHQXPEHUVRQVPDOOEXVLQHVV ZKLFK LVPHDVXUHGRQO\E\VHOI
GLVFORVXUHDVWKHUHDUHQRWD[DWLRQUHFRUGVRUEXVLQHVVUHJLVWHUVNHSWRQWKH
LQIRUPDO
EXVL
QHVVVHFWRU PHDQVWKDWDVLJQLILFDQWDPRXQWRI OLYHOLKRRGFDSLWDOKDVQRWEHHQDFFRXQWHG
IRU ,WLVXQOLNHO\WKDWWKLVGHILFLHQF\LVDPHQDEOHWRLPSURYHPHQW
&RDUVHJUDLQLQJ
7KHVWXG\GHDOVZLWKKLJKO\DJJUHJDWHGGDWD SRSXODWLRQVDQGOLYHOLKRRGVDWLQWHUQDWLRQDO
DQGQDWLRQDOOHYHOV 7KLV
FRDUVHJUDLQLQJ
LQHYLWDEO\UHVXOWVLQKLJKOHYHOVRI DEVWUDFWLRQDQG
LPSUHFLVLRQLQFRQFHSWXDOLVDWLRQ
$VDQH[DPSOH OLYHOLKRRGVKDYHEHHQFODVVLILHGDVVXEVLVWHQFHSOXVRUH[FKDQJH /LYHOL
KRRGLVDFRQWLQXXPDQGWKHVHOHFWLRQRI WZRQRGHVKDVREVFXUHGWKHYHU\KLJK OHYHOV
6HH*ORVVDU\

RI GLIIHUHQWLDWLRQZKLFKH[LVWEHWZHHQKRXVHKROGV DQGLQWKHZD\VLQZKLFKWKH\FRQMXUH
OLYHOLKRRG /LNHZLVH UHJLRQDODQGLVODQGOHYHOFKDUDFWHULVLQYLVLEOHDWWKHFRDUVHJUDLQHG
QDWLRQDODQGLQWHUQDWLRQDOOHYHO DQGPXFKGHWDLOLVORVW
7KLVHIIHFWZDV VWURQJO\ IHOW LQ WKHFRQVWUXFWLRQRI  D)RRG5HVLOLHQFH ,QGH[DQG UDQN
LQJ SDUWLFXODUO\ZKHQFOLPDWHFRPSRQHQWVZHUHPHDVXUHG /DUJHFRXQWULHVVXFKDV$XV
WUDOLD WKH8QLWHG6WDWHV &KLQDDQG,QGLDKDYHFOLPDWHVZKLFKUDQJHIURPVXEDUFWLF WR
VXEWURSLFDO ZLWKSURGXFWLRQGLYHUVLWLHVZKLFK
GLVDSSHDUHG
DWWKHQDWLRQDOOHYHORI DJJUH
JDWLRQ 2QO\WKHGRPLQDQWFOLPDWHW\SHZDVFRQVLGHUHG
9ROXPHRI VSRQVRUHGUHVHDUFKDQGDQDO\VLV
,QXQGHUWDNLQJVWXGLHVLQGHYHORSPHQW WKHUHVHDUFKHUFDQHDVLO\EHRYHUZKHOPHGE\WKH
VKHHUYROXPHRI VSRQVRUHGDQDO\VLVDQGUHVHDUFKXQGHUWDNHQIRUWKHLQWHUQDWLRQDODJHQFLHV
E\FRQVXOWDQWV 7KHODFNRI SHHUUHYLHZLQWKHSURGXFWLRQRI FRQVXOWDQW
VUHSRUWVPHDQV
WKDWPXFKRI ZKDWFDQEHUHDGKDVWREHWDNHQRQWUXVW $VZLOOEHQRWHGLQWKLVVWXG\
VRPHWLPHVWKDWWUXVWFDQEHQDLYH
7KH8QLWHG1DWLRQVDJHQF\ORJRRQWKHFRYHURI DUHSRUWVHHPVRQO\WRHQVXUHWKDWWKHFRQ
WHQWDQDO\VLVDQGFRQFOXVLRQVZLOOVXSSRUW81 LQLWLDWLYHVDQGSROLFLHV UDWKHUWKDQSUHVHQW
VRPHWKLQJDSSURDFKLQJYHULILDEOH
IDFW

7KLVSUREOHPLVSUHVHQWO\LQWUDFWDEOH 6KRXOGVRPHLQGHSHQGHQWYHULILFDWLRQ RUUHYLHZ EH
PDQGDWHGIRUVXFKSURGXFWLRQV WKHQWKH\FRXOGEHXWLOLVHGZLWKPRUHFHUWDLQW\ EXWDWWKH
PRPHQWWKH\FDQQRWEHWUXVWHG
7KHVHGHILFLHQFLHVDUHGLVFXVVHGVLWXDWLRQDOO\DVWKH\RFFXUWKURXJKWKHWKHVLV
,QQRYDWLYHQDWXUHRI WKHUHVHDUFKWDVNV
(DFKRI WKHIRXUUHVHDUFKWDVNVXQGHUWDNHQUHSUHVHQWVDQLQQRYDWLRQDQGHDFKFKDOOHQJHV
WKHGRPLQDQWXQGHUVWDQGLQJLQWKHILHOG
7KHFRVWLQJRI ODQGZLWKGUDZDOIURPWUDGLWLRQDOXVHGLUHFWO\FKDOOHQJHVPHWKRGVRI LPSX
WDWLRQRI VXEVLVWHQFHSURGXFWLRQ ZKLFKDUHWKHGRPLQDQWPHWKRGRORJ\ $QRSSRUWXQLW\
FRVWYDOXDWLRQRI WUDGLWLRQDOSURGXFWLRQV\VWHPVLQ3DSXD1HZ*XLQHD$QGHUVRQ
DQGDIRRGVHFXULW\DQDO\VLV3ROORFNSURYLGHGVRPHJXLGDQFH EXWWKHEXONRI WKH
ZRUNXQGHUWDNHQKHUHKDVQRSUHFHGHQW
3URMHFWLRQV LQWKLVFDVHRI RSWLPDOODQGXVHGLVWULEXWLRQ DUHFRQWURYHUVLDO DQGQRWXQLYHU
VDOO\DFFHSWHGLQWKHOLWHUDWXUH )RUWKHVWXG\ SURMHFWLRQVQRQHWKHOHVVSURYLGHGWKHPRVW
HIIHFWLYHZD\RI LOOXVWUDWLQJWKHLPSDFWRI ODQGZLWKGUDZDO 7KHXVHRI DFRPSDUDWLYHVWXG\
ZLWKWKHLVODQGRI 7LNRSLDZDVLQFOXGHGWRSURYLGHDFRQWURORQWKHLQIHUHQFHVGUDZQIURP
WKHSURMHFWLRQVHULHV $JDLQ WKHXVHRI DFRQWURYHUVLDOPHWKRG PRGHUDWHGE\DFRPSDUD
WLYHFRQWURO LVQRW
PDLQVWUHDP

8VHRI WKHOLYHOLKRRGIUDPHZRUNDQDO\VLVSURYLGHGE\WKH8.'HSDUWPHQW)RU,QWHUQD
WLRQDO'HYHORSPHQW LQ WKLVFDVH WKHYHUVLRQSUHVHQWHGE\)UDQN(OOLV LQKLVSULPHURQ
WKHVXVWDLQDEOHOLYHOLKRRGDSSURDFK(OOLV LVZLGHO\XVHGDQGZHOOGRFXPHQWHG EXW
WKHXVHRI DFFHVVWRUHVRXUFHVDVWKHXQLWRI PHDVXUHSHUFHQWDJHSDUWLFLSDWLRQLQUHVRXUFH
H[SORLWDWLRQ LQHIIHFWDQGWKHGLVFRQQHFWLRQRI ZHDOWKDQGOLYHOLKRRGKDVQRWEHHQDW
WHPSWHG WRWKHDXWKRU
VNQRZOHGJH

)LQDOO\ WKHGHYHORSPHQWRI DQLQGH[WRPHDVXUHUHVLOLHQFHWRIRRGLQVHFXULW\ ZKLFKDOVR
XWLOLVHGDFFHVVWRUHVRXUFHVDVWKHXQLWRI PHDVXUH KDVWKHHIIHFWRI WXUQLQJWKLQJVXSVLGH
GRZQLQDVLPLODUZD\WRWKH(FRORJLFDO)RRWSULQW ZKHUHFRXQWULHVZKLFKIDUHEDGO\RQ
WKH+XPDQ'HYHORSPHQW,QGH[EHFRPHWKH
VWDUV
RI VXVWDLQDELOLW\ 7KHLQGH[SUHVHQWHG
LQWKLVWKHVLVGLIIHUVIURPWKH(FRORJLFDO)RRWSULQWLQWKDWLWDYRLGV DVPXFKDVSRVVLEOH
QRUPDWLYHPHDVXUHV E\JURXQGLQJWKHLQGH[LQDSDUWLFXODUFRQWH[WXDOEDFNJURXQG WKDWRI
WKHFXUUHQWFULVLVLQJOREDOIRRGVHFXULW\
&RQWH[WXDOLVDWLRQKDVWKHHIIHFWRI OLPLWLQJDSSOLFDELOLW\ ,I IRUH[DPSOH WKHZRUOGIRRG
VLWXDWLRQLPSURYHVUDSLGO\ WKHQUHVLOLHQFHWRIRRGLQVHFXULW\ZLOOEHPXFKOHVVLPSRUWDQW
LQDVVHVVLQJWKHGHYHORSPHQWRI QDWLRQV &RQYHUVHO\ WKH+XPDQ'HYHORSPHQW,QGH[ WKH
(FRORJLFDO)RRWSULQWDQG,QWHUQDWLRQDO3RYHUW\/LQHVDOOFODLPLQGHSHQGHQFHRI FRQWH[WXDO
VHWWLQJ³ GHYHORSPHQW SRYHUW\DQGHFRORJLFDOVXVWDLQDELOLW\DUHWKHVDPHLQDOOVLWXDWLRQV
DFFRUGLQJWRWKHLUDXWKRUVDWOHDVW
&RQWH[WXDOLVDWLRQLV LWVHHPV DOVRLQQRYDWLRQ

&KDSWHU
9DQXDWX +LVWRULFDO
%DFNJURXQG
 +LVWRULFDOEDFNJURXQG
 %HJLQQLQJV
9DQXDWXLVDQDUFKLSHODJRRI PDLQ DQGRUPRUHVPDOOHU LVODQGVZKLFKHPHUJHGIURP
WKH3DFLILF2FHDQEHWZHHQRQHDQGWZRPLOOLRQ\HDUVDJR (QULJKWDQG*RVGHQ 
LGHQWLI\9DQXDWXDVWKHJHRORJLFDOO\\RXQJHVWDUFKLSHODJRLQWKH:HVWHUQ3DFLILF 7KHLV
ODQGVDUHYROFDQLF ZLWKKLOO\LQWHULRUVDQGFRDVWDOFRUDOVKHOYHVDQGSODWIRUPV 7KH\IRUPHG
DWWKHERXQGDU\RI WKH$XVWUDOLDDQG3DFLILFWHFWRQLFSODWHV ZKHUHWKH3DFLILFSODWHLVEH
LQJVXEGXFWHG 7KHDUFKLSHODJRVWLOOKDVVL[DFWLYHYROFDQRHV (UXSWLRQVKDYHQHFHVVLWDWHG
HYDFXDWLRQVRQDOOYROFDQLFLVODQGV IURPWLPHWRWLPH 2Q$PEU\P VHWWOHPHQWVRQWKH
QRUWKHUQSDUWKDYHEHHQDEDQGRQHG 6RPH$PEU\PHVHIURPWKHYLOODJHRI 0DDWQRZOLYH
QHDU3RUW9LODLQWKHYLOODJHRI 0HOH0DDWRQJURXQGWUDQVIHUUHGWRWKHPXQGHUFXVWRP
DUUDQJHPHQWV JUDQWHGWRWKHPE\WKHFKLHIVRI 0HOH
(DUWKTXDNHVDUHFRPPRQ ZLWKWKHPRVWUHFHQWGHVWUXFWLYHHDUWKTXDNH DVUHSRUWHGRQE\
6KRUWHQ RFFXUULQJQHDU3RUW9LODLQ (DUWKTXDNHVRI 5LFKWHUVFDOHPDJQLWXGH
VHYHQRUKLJKHUDUHQRWXQFRPPRQ 7ZRVWUXFNQHDU3RUW9LODLQ EXWWKHUHZDVQR
ORVVRI OLIH
7KHFOLPDWHUDQJHVIURPKRWWURSLFDO LQWKHQRUWK WRWHPSHUDWHWURSLFDOLQWKHVRXWKHUQ
LVODQGV 7KURXJKRXWWKHDUFKLSHODJR WKHUHDUHWZRVHDVRQV WKHGU\ZLQWHUPRQWKVIURP
$SULOWR1RYHPEHU ZKHQWKH6RXWK(DVW7UDGH:LQGVDUHWKHPDMRUZHDWKHUIHDWXUH DQG
WKHZHWVXPPHU IURP1RYHPEHUWR0DUFK ZKHQWURSLFDOF\FORQHVIRUP ZLWKRQHRUWZR
XVXDOO\DIIHFWLQJVRPHSDUWRI WKHJURXSHDFKVHDVRQ 7KHPRVWUHFHQWGHVWUXFWLYHF\FORQH
DIIHFWLQJ3RUW9LODRFFXUUHGLQHDUO\ VWULSSLQJWUHHVDQGGHVWUR\LQJPDQ\FDVKFURS
JDUGHQVDQGOHDYLQJWKHPDUNHWKRXVHDOPRVWHPSW\IRUVRPHPRQWKV
7KHELRWDRI 9DQXDWXLVOHVVGLYHUVHDQGOHVVULFKWKDQZRXOGEHH[SHFWHGXQGHU0DF$UWKXU
DQG:LOVRQ
VQRUPDOGLVWULEXWLRQSDWWHUQV ZKHUHFORVHQHVVWRVRXUFHDQGSK\VLFDO
VL]HDUHWKHPRVWUHOLDEOHSUHGLFWRUVIRUULFKQHVV (QULJKWDQG*RVGHQ QRWH
KWWSHDUWKTXDNHXVJVJRYHTFHQWHU DFFHVVHG-XQH 

WKDWIRUWKH:HVWHUQ3DFLILFLVODQGV WKHELRWDRULJLQDWHVLQWKH3DSXDQ0DOHVLDQ UHJLRQ
7KH\RXQJDJHRI WKH9DQXDWXLVODQGVLVVHHQDVWKHPDLQFRQWULEXWLQJDJHQWWRWKLVSDXFLW\
RI ELRGLYHUVLW\ 7RLOOXVWUDWHWKLV )LML ZKLFKLVIXUWKHUWRWKH(DVWIURPWKHVRXUFHUHJLRQ
DQGFRPSDUDEOHLQLVODQGVL]H KDVVRPHVSHFLHV ZKLOH1HZ&DOHGRQLDWRWKH:HVW
KDVVSHFLHV³ 9DQXDWXKDVVSHFLHV 6LPqRQL 
)LJXUH  2FHDQLDDQG6RXWK:HVWHUQ3DFLILF
(QULJKWDQG*RVGHQWUDFHWKHUHFHQWKLVWRU\RI WKH:HVWHUQ3DFLILFLVODQGV ZKLFK
WKH\FKDUDFWHULVHDVKDYLQJWKUHHPDMRUHYHQWV DOOFRQQHFWHGZLWKWKHPRVWUHFHQWJOREDO
JODFLDWLRQHYHQW $WJODFLDOPD[LPXP VHDOHYHOZDVPHWUHVEHORZFXUUHQWOHYHOV DQGWKH
LVODQGYHJHWDWLRQZDVW\SLFDORI WHPSHUDWHUHJLRQV ZKLFKGXULQJWKHSHULRGRI JODFLDOUHWUHDW
XSWLOO\HDUV%3 ZDVUHSODFHGE\W\SLFDOO\WURSLFDOYHJHWDWLRQ ,QWKHSHULRGVLQFH
\HDUV%3WKHULVHRI VHDOHYHOKDVFDXVHGDODUJHUHGXFWLRQRI ODQGDUHDWKURXJKRXW
WKHUHJLRQ ZLWKODQGDUHDDW\HDUV%3EHLQJWKHVPDOOHVWIRU\HDUV(QULJKW
DQG*RVGHQ  /DQGDUHDLQFUHDVHVLQFHWKDWWLPHKDVEHHQODUJHO\GXHWRFRUDO
SODWIRUPJURZWK 6LJQLILFDQWO\ LWLVQRWXQWLOWKHHQGRI WKLVSHULRG OHVVWKDQ\HDUV%3
WKDWVROLGHYLGHQFHIRUKXPDQKDELWDWLRQWRWKHHDVWRI 6DQ&ULVWREHOLQWKH6RORPRQV
LV IRXQG (DUOLHU VHWWOHPHQWFDQQRWEHHQWLUHO\ UXOHGRXW DVHYLGHQFH IRUDQ\SUHYLRXV
LQKDELWDWLRQZRXOGKDYHOLNHO\EHHQGURZQHGE\WKHULVLQJZDWHUV EXWWKHDUFKDHRORJLFDO
ILQGVRI KXPDQLQKDELWDWLRQZKLFKKDYHEHFRPHNQRZQDVWKH/DSLWDFXOWXUDOFRPSOH[
DUHDOOPRUHUHFHQWWKDQ\HDUV%3
,GHQWLILHGE\(QULJKWDQG*RVGHQ DV
6RXWKHDVW$VLDDQG1HZ*XLQHD

%HIRUH3UHVHQW 7KHGDWHUHJDUGHGDVWKHPDUNIRU
3UHVHQW
LV

 +XPDQVHWWOHPHQW
7KHDUULYDORI WKHILUVWKXPDQVRQ9DQXDWX WKHVRFDOOHG/DSLWD ZDVWKHWKLUGRI WKHPDMRU
HYHQWVLQWKHWLPHIROORZLQJWKHPRVWUHFHQWJODFLDOPD[LPXP ,QPDQ\RI WKHLVODQGVWKHUH
DUHWZRGLVWLQFWVWDJHVRI VHWWOHPHQW 7KHILUVWVWDJHLVRQHRI FRDVWDOVHWWOHPHQW ZLWKKLJK
OHYHOVRI H[SORLWDWLRQRI OLWWRUDOUHVRXUFHV 7KHVHVHWWOHPHQWVZHUHRIWHQRQRIIVKRUHLVOHWV
6SULJJV QRWHGWKDWWKLVLQLWLDOSHULRGODVWHGRQO\DIHZKXQGUHG\HDUVDWPRVW
RIWHQPXFKOHVV 7KHHYLGHQFH WKHSROOHQUHPDLQVRI WKHURRWVDQGWXEHUV DQGWKHVNHOHWDO
UHPDLQVRI SLJ GRJ FKLFNHQDQGUDW OHG LQYHVWLJDWRUV WR WKHFRQFOXVLRQWKDW WKH/DSLWD
SHRSOHFDPHWRWKHSULVWLQHHQYLURQPHQWQRWDVKXQWHUVDQGJDWKHUHUV EXWDVVXEVLVWHQFH
JDUGHQHUV ZKRKXQWHGDQGFROOHFWHGRSSRUWXQLVWLFDOO\UDWKHUWKDQV\VWHPDWLFDOO\.LUFK
DQG+XQW 6SULJJV %HGIRUG 6SULJJVDQG5HJHQYDQX ,I WKLVLVVRWKHQ
9DQXDWXDQGWKHPRUHHDVWHUO\LVODQGVRI WKH:HVWHUQ3DFLILFDUHXQLTXHLQWKDWWKHLUKLVWRU\
RI KXPDQKDELWDWLRQODFNVD ORQJSKDVHRI KXQWLQJDQGJDWKHULQJEHIRUHWKHDGYHQWRI
DJULFXOWXUH
)LJXUH  0HODQHVLD
)XUWKHUZHVW LQWKH6RORPRQV WKH%LVPDUFN$UFKLSHODJRDQG3DSXD1HZ*XLQHD WKHUH
LVHYLGHQFHIRUDORQJSHULRG%3GRZQWR%3RI KXQWLQJDQGJDWKHULQJ
6SULJJV DQG2
&RQQHOODQG$OOHQ QRWH WKDW IURPDERXW%3 WKHUH
LVHYLGHQFH³ WKH(DVWHUQ+LJKODQGVWHUUDFHVLQ3DSXD1HZ*XLQHDDQGWKHRFFXUUHQFH
RI FXVFXVRQRIIVKRUH ORFDWLRQV³ RI WKHEHJLQQLQJVRI DJULFXOWXUH 7KHUH LVRQJRLQJ
DUFKDHRORJLFDOGHEDWHDVWRZKHWKHUWKH/DSLWDDJULFXOWXUDOV\VWHPUHSUHVHQWVDQLQQRYDWLRQ
LQOLYHOLKRRG6SULJJVRUDQLQFUHPHQWDOGHYHORSPHQW2
&RQQHOODQG$OOHQ
%H WKDW DV LWPD\ WKH/DSLWD VHWWOHPHQWVZHUHSULPDULO\ WKH VHWWOHPHQWVRI  VXEVLVWHQFH

IDUPHUV ZLWKWKHLUVXLWHRI SODQWV \DP WDUR DQGEDQDQD DQGWKHLUDQLPDOGRPHVWLFDWHV
SLJV FKLFNHQV DQGGRJV 7KH3RO\QHVLDQUDW5DWWXVH[XODQV DUULYHGFRQWHPSRUDQHRXVO\
HLWKHUDVDQRSSRUWXQLVWLFFRPSDQLRQWUDYHOOHU RUGHOLEHUDWHO\WUDQVSRUWHGDVDIRRGVRXUFH
0DWLVRR6PLWKDQG5RELQV ZKLFKLWFRQWLQXHVWREHWRWKHSUHVHQWGD\
/LQJXLVWLFKLVWRULDQVKDYH FRQYLQFLQJO\ VKRZQ WKDW WKH/DSLWD VHWWOHUVZHUH VSHDNHUVRI
DWOHDVWRQHRI WKHPDQ\ODQJXDJHVZKLFKIRUPWKH2FHDQLFVXEEUDQFKRI WKH0DOD\R
3RO\QHVLDQEUDQFKRI WKH$XVWURQHVLDQIDPLO\RI ODQJXDJHV 7KHVHRULJLQDWHGLQPDLQODQG
6RXWKRU6RXWK(DVW$VLD VSUHDGWKURXJKLQVXODU6RXWK$VLDDQGWKHQFHWRWKH:HVWHUQ
3DFLILF%HOOZRRG )R[DQG7U\RQ 3DZOH\DQG5RVV  ([SODQDWLRQVIRU
WKHGHYHORSPHQWRI DQDPD]LQJPXOWLSOLFLW\RI ODQJXDJHV³ LQ9DQXDWXDORQH6LPqRQL
 ³ IURPZKDW VHHPV OLNHO\ WRKDYHEHHQ D VLQJOH ODQJXDJH RU D VPDOO
QXPEHURI ODQJXDJHVLQWKHRULJLQDOVHWWOHUV UDQJHIURPLQVXODULW\³ LVODQGVDVODQJXDJH
ODERUDWRULHV³ WRWUDGHFRPSOH[LW\DQGZDUIDUH ZLWKFRQWDFWDVDODQJXDJHIRUPLQJDQG
FKDQJLQJPHFKDQLVP :KDWHYHUWKHPHFKDQLVPPD\KDYHEHHQ LQ0HODQHVLD WKHUHDUH
PDQ\ODQJXDJHV³ DV7DEOH  VKRZV
7DEOH  /DQJXDJHVLQ0HODQHVLD
&RXQWU\ 1XPEHURI GRFXPHQWHGODQJXDJHV
3DSXD1HZ*XLQHD 
6RORPRQ,VODQGV 
9DQXDWX 
1HZ&DOHGRQLD 
)LML 
KWWSZZZHWKQRORJXHFRPFRXQWU\LQGH[DVS"SODFH 3DFLILF
/DQJXDJHDQGFXOWXUHDUHFORVHO\ERXQGDQGOLQJXLVWLFULFKQHVVLVDJRRGLQGLFDWRURI FXO
WXUDOULFKQHVVDQGGLYHUVLW\ 7KHJURZWKRI DODUJHQXPEHURI FXOWXUDOWUDGLWLRQVRYHUWLPH
VHHPVPRUHOLNHO\WRKDYHEHHQFRQQHFWHGZLWKLQVXODULW\ :DUIDUHDVDGULYHUVHHPVXQ
OLNHO\EHFDXVHWKHUHLVZHOOGRFXPHQWHGHYLGHQFHIRURQHVHULHVRI LQYDVLRQVSULRUWRWKH
(XURSHDQFRQWDFWSHULRG EXWQRRWKHUV /LQJXLVWVDJDLQOHDGLQSURYLGLQJWKHHYLGHQFH
RI WKH3RO\QHVLDQLQYDVLRQVRI EHWZHHQDQG\HDUVDJR 7KHVRXWKHUQ9DQXDWX
LVODQGVRI )XWXQDDQG$QLZDVSHDN3RO\QHVLDQODQJXDJHV DVGRWKHYLOODJHUVRI 6RXWK(DVW
(IDWH 0HOH 3DQJRDQG(WRQLQWKHVRXWK 7KHVHODWWHUDUHDVDOVRIROORZDWRWHPLFJURXS
LQJV\VWHPZKLFKLVQRWNQRZQHOVHZKHUH JHQHUDOO\UHIHUUHGWRLQ9DQXDWXDVWKH5RL0DWD
WUDGLWLRQ&URZOH\ /\QFKDQG&URZOH\ 3RO\QHVLDQODQJXDJHLVDOVRVSRNHQRQ
WKHLVODQGRI (PDH LQWKH6KHSKHUGV*URXS MXVWQRUWKRI (IDWH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VXFKDQLQIOXHQWLDOSDUWLQXQHDUWKLQJWKH3RO\QHVLDQLQIOXHQFH RI DQ\RWKHUVLJQVRUYHV
WLJHVRI LQYDVLRQRULPPLJUDWLRQ HLWKHUEHIRUHRUDIWHUWKH3RO\QHVLDQZHVWZDUGH[SDQ
VLRQ 7KLVDEVHQFHRI HYLGHQFHIRURWKHUKXPDQLQFXUVLRQVVXSSRUWVWKHDUJXPHQWWKDW
WKHUHZDVOLWWOHRXWVLGHLQIOXHQFHRQWKHJURZWKRI ODUJHQXPEHUVRI GLVWLQFWFXOWXUDODQG
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ODQJXDJHFRPPXQLWLHVDQGWKDWWKH\JUHZIURPLVRODWLRQ EHWZHHQ DQGDVRIWHQZLWKLQ
LVODQGV ,QWHUQHFLQHILJKWLQJPD\ZHOOKDYHEHHQWKHRUGHURI WKHGD\ EXWWKHUHLVQRHYL
GHQFHRI WKHRYHUZKHOPLQJRI DQXPEHURI GLIIHUHQWFXOWXUDOJURXSVE\RQHVLQJOHJURXS
RUDOOLDQFH
,WVHHPVUHDVRQDEOHWRLQIHUWKDWLQ9DQXDWXWKHUHZDV ZLWKWKHDERYHH[FHSWLRQVQRWHG
DORQJXQLQWHUUXSWHGSHULRGRI VRPH\HDUV RI UHODWLYHLVRODWLRQRI WKH0HODQHVLDQ
FRPPXQLWLHV GXULQJZKLFKWLPHWKH\FRQWLQXHGWKHOLYHOLKRRGZKLFKWKH\EURXJKWZLWK
WKHP³ VXEVLVWHQFHDJULFXOWXUH³ ZLWKOLWWOHGHYHORSPHQWRUPRGLILFDWLRQ RWKHUWKDQWKH
DGGLWLRQRI FURSVDQGWUHHV 7KHURRWFURSV FDVVDYDPDQLRFDQGVZHHWSRWDWR ZHUHLQ
WURGXFHGDQGDGGHGWRWKHJURXSRI VWDSOHV ERWKQDWLYHWRFRQWLQHQWDO$PHULFD 7KHPRVW
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GRQHVLDRUWKH3KLOLSSLQHVDQGVSUHDGLQJHDVWZDUG 7KH6SDQLVK ZLWKWKHLUSUHVHQFHLQ
WKH$PHULFDVDQGLQWKH3KLOLSSLQHVDUHOLNHO\WRKDYHEHHQWKHPDLQQRGHLQWKHGLVSHUVDO
QHWZRUN 2WKHUH[SODQDWLRQVKDYHEHHQRIIHUHG EXWWKRVHQRWZLWKVWDQGLQJ LSVRIDFWR WKH
SODQWVPXVWKDYHDUULYHGVRPHKRZ EHFDXVHWKH\ZHUHWKHUHZKHQWKH(XURSHDQV
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DQGWKH LQLWLDOFRQWDFWV SDUWLFXODUO\RI WKH
ODWWHU WZR OHG LQD VKRUW WLPH WR WKH ILUVWFRPPHUFLDO FRQWDFWVEHWZHHQ WKH LQGLJHQRXV
0HODQHVLDQVDQG(XURSHDQV 7ZRSURGXFWVLQSDUWLFXODU EHFKHGHPHUDQGVDQGDOZRRG
DWWUDFWHGLQWHUHVW %RWKZHUHKLJKO\SUL]HGLQ&KLQD DWDWLPHZKHQWUDGHEHWZHHQ&KLQD
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&DPSEHOO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7KHQH[WSKDVHRI WUDGHZDVWREHWKDWRI WKH0HODQHVLDQVWKHPVHOYHV &DPSEHOOGH
WDLOVODERXUPLJUDWLRQIRUFHGLQVRPHFDVHV EXWYROXQWDU\LQRWKHUV PDLQO\WRWKHFRWWRQ
ILHOGVDQGFDQHILHOGVRI 4XHHQVODQG EXWDOVRWR)LML 6DPRDDQGIURP WRWKHQLFNHO
PLQHVRI 1HZ&DOHGRQLD 7KHWUDGHFRQWLQXHGXQWLO ZKHQWKH$XVWUDOLDQ*RYHUQ
PHQWRXWODZHGLW 7RWDOQXPEHUVRI 0HODQHVLDQVIRUFHGLQWRWKHWUDGHDUHXQFHUWDLQ EXW
WKHWUDGHZDV IRUWKHPRVWSDUW LQ\RXQJPHQ 7KHGHSRSXODWLRQRI \RXQJPHQE\IRUFHG
DQGYROXQWDU\PLJUDWLRQZDVH[DFHUEDWHGE\GHDWKVGXHWRLQWURGXFHGGLVHDVHVEXW DV-ROO\
,WLVZRUWKWU\LQJWRSODFHWKLVORQJSHULRGLQFRQWH[W ,QWKHVDPH\HDUVWKH(J\SWLDQ *UHHN 5RPDQ
3HUVLDQ 0RQJRO ,QFDDQGPDQ\RWKHUHPSLUHV LQFOXGLQJWKH%ULWLVK URVHDQGIHOO
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UHPDUNV LWLVLPSRVVLEOHWRDVFHUWDLQWKHH[DFWOHYHOVRI GHSRSXODWLRQ 7KHUHZDV
QRIRUPDOFHQVXVRI WKHSRSXODWLRQXQWLO 3ULRUWRWKDWSRSXODWLRQHVWLPDWHVYDULHG
ZLWKWKH%ULWLVKXVXDOO\UHSRUWLQJKLJKHUSRSXODWLRQWKDQWKH)UHQFK ,QWKH%ULWLVK
HVWLPDWHZDV WKH)UHQFK0F$UWKXUDQG<D[OH\ 7KHSRSXODWLRQKDV
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ILJXUHGRHVVXJJHVW E\LQIHUHQFH WKDWVLJQLILFDQWGHSRSXODWLRQKDGRFFXUUHG
&KULVWLDQPLVVLRQDULHVDUULYHGLQDQGE\WKH3UHVE\WHULDQPLVVLRQDULHVKDGDILUP
JULSRQWKHVRXWKHUQLVODQGV $QJOLFDQPLVVLRQDULHVZRUNHGLQWKHQRUWKHUQLVODQGVXQGHU
DQDJUHHPHQWEHWZHHQWKH3UHVE\WHULDQDQG$QJOLFDQFKXUFKHVDUUDQJHGLQ &DWKROLF
PLVVLRQDULHV WKH0DULVWV DUULYHGLQWKHV DVDJHVWXUHWR)UHQFKVHWWOHUV DQGJDLQHG
IRRWKROGVRQWKHLVODQGVRI 6DQWR 0DOHNXODDQG(IDWH 7KH3UHVE\WHULDQVZHUHLQWROHUDQW
RI LQGLJHQRXVFXOWXUH WKH$QJOLFDQVOHVVVRDQGWKH0DULVWVWHQGHGWRDVVLPLODWHSUDFWLFHV
ZKHUHSRVVLEOH6LPqRQL 0DF&ODQF\ 7KHVXFFHVVRI WKHYDULRXVPLVVLRQVLV
GHPRQVWUDWHGWRGD\ DVPRUHWKDQSHUFHQWRI WKHSRSXODWLRQGHFODUHWKHPVHOYHVWREH
SUDFWLVLQJ&KULVWLDQV9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH
%\WKHWLPHRI WKH$QJOR)UHQFK1DYDO$FFRUGRI  ZKHQWKH)UHQFKDQG%ULWLVKEHJDQ
WRIRUPDOLVHWKHLUFRORQLVDWLRQ WKHWZRH[SDWULDWHFRPPXQLWLHVKDGGLYLGHG³ WKH)UHQFK
ZHUHWKHODQGKROGHUVDQGWKH%ULWLVKRUPRUHDFFXUDWHO\$XVWUDOLDQVZHUHLQFRQWURORI
FRPPHUFH 7KH&RQGRPLQLXPDJUHHPHQWRI VHWWOHGWKHLPPHGLDWHIXWXUHRI WKH
DUFKLSHODJR ZLWK)UDQFHDQG%ULWDLQMRLQWO\FRORQLVLQJDQGDGPLQLVWHULQJWKHFRORQ\ )RU
WKHLQGLJHQRXV0HODQHVLDQV IHZEHQHILWVIORZHG 7KH\ZHUHZLWKRXWSROLWLFDORUHFRQRPLF
IUHHGRP WKH\ZHUHXQDEOHWRREWDLQHLWKHU)UHQFKRU%ULWLVKFLWL]HQVKLSDQGPXFKRI WKHLU
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*UHDW'HSUHVVLRQEURXJKWODQGDFTXLVLWLRQWRDKDOW )RUWKH0HODQHVLDQVZKRKDGOLYHG
RQWKHFRDVW WKHPLVVLRQVDQGWKHQWKH&RQGRPLQLXP*RYHUQPHQWKDGZURXJKWPXFK
FKDQJH 7KH\RIWHQOLYHGRQPLVVLRQVUDWKHUWKDQWKHLUWUDGLWLRQDOODQGV DQGZHUHPRUH
XQGHUWKHLQIOXHQFHRI ZHVWHUQPRUHVDQGPDQQHUV )RUWKHLQGLJHQRXVSHRSOHOLYLQJRQ
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QLDOSRZHUVWRXQGHUWDNHSROLWLFDODFWLRQWRPRYHWKHLUFRORQLHVWRZDUGVIRUPVRI VHOI
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 IRUDGLVFXVVLRQRI UHFHQWGHYHORSPHQWV

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,QWKH&RQGRPLQLXPRI WKH1HZ+HEULGHV WKH%ULWLVK LQWKHODWHHYHQLQJRI WKHLUHPSLUH
ZHUHVXSSRUWLYHRI WKHPRYHWRGHFRORQLVDWLRQ 7KHLUSDUWQHUV WKH)UHQFK ZHUHQRW 7KLV
ODFNRI DFFRUGZDVWRFRORXUWKHDFWLRQVDQGUHDFWLRQVRI WKHFRORQLDOSRZHUVIURPWKLV
WLPHXQWLOLQGHSHQGHQFH ,QWKHPLGVDFKDULVPDWLFOHDGHURQWKHQRUWKHUQLVODQGRI
6DQWRVHH)LJXUH $ LQSDUWQHUVKLSZLWKDWUDGLWLRQDO ODQGRZQHU EHJDQDQDJLWDWLRQ
WRKDOWWKHODQGGLVSRVDODFWLYLWLHVRI WKH6RFLHWp)UDQFDLVHGHV1RXYHOOHV+pEULGHV ZKLFK
KDGEHHQDVVLJQHGODQGRQWKH6DUDNDWD5LYHUFORVHWR/XJDQYLOOH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:KLOH6WHYHQVPXVWWDNHWKHPDMRUVKDUHRI WKHEODPHIRUWKHODWHUGHVFHQWLQWRWKHIDUFH
RI WKHWZRUHSXEOLFVDQGKLVHYHQWXDOLPSULVRQPHQW KHZDVWKHILUVWWRWDSLQWRWKHGHHS
UHVHQWPHQWIHOWE\WKHLQGLJHQRXVSHRSOHDWWKHLUGLVSRVVHVVLRQE\WKHLUFRORQLDOPDVWHUV
6DGO\IRUKLPVHOI DQGIRUKLVPRYHPHQW 6WHYHQVVRRQWLHGKLPVHOI WR)UHQFKLQWHUHVWV
DQGOHIWWKHSROLWLFDOH[SORLWDWLRQRI WKHODQGULJKWVLVVXHWRWKHHPHUJLQJ1HZ+HEULGHV
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 ZKHUH
WKH\JDLQHGDPDMRULW\RI RI WKH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² SHQHWUDWLRQRI WKHUHVLGHQWLDU\FRPSOH[
² HVWDEOLVKPHQWRI EDVLFVWUXFWXUHRI WKHLQYDGLQJV\VWHP
² H[WHUQDOSROLWLFDOFRQWUROXVXDOO\DFKLHYHG
 KLJKFRORQLDOSKDVH
² PDMRUWUDQVIRUPDWLRQRI WKHUHVLGHQWLDU\FRPSOH[XQGHUGRPLQDQFHRI H[WHU
QDODJHQFLHV
² GXDOLVPHPHUJHVVWURQJO\
² HPSLUHLVVHHQDVVHPLSHUPDQHQWFRQGLWLRQ
 ODWHFRORQLDOSKDVH
² ZHDNHQLQJH[SDQVLRQLVWZLOO
² ULVLQJXSRI WKHUHVLGHQWLDU\FRPSOH[IUHHGRPPRYHPHQWV
² JURZWKRI WKHSXEOLFVHFWRU
² SROLWLFDOLQGHSHQGHQFHXVXDOO\RFFXUV
² DWUXHSRVWFRORQLDOSKDVHFDQKDUGO\EHUHFRJQLVHG
:KLOHWKLVPRGHOLVQRW3DFLILFVSHFLILF FRQJUXHQFLHVZLWKWKHKLVWRU\RI 9DQXDWX DUHHDV\
WRILQGLQWKLVFKURQRORJ\DQG%URRNILHOGZDVLQDQGDURXQGWKH&RQGRPLQLXPLQWKHODWH
VDQGHDUO\V%URRNILHOGDQG%URZQ*OLFN %URRNILHOG %URZQ*OLFNDQG
+DUW
$VDQLQGHSHQGHQWUHSXEOLF 9DQXDWXFRQWLQXHVWRKDYHKLJKOHYHOVRI DGKHUHQFHWR&KULV
WLDQLW\ EXWVKRZVOLWWOHHYLGHQFHRI DZKROHVDOHVKLIWWRDFRPPHUFLDOO\EDVHG LQWHUQDWLRQ
DOO\FRQQHFWHGHFRQRP\ RUWRDQLQWHJUDWHGSROLWLFDOGHPRFUDF\ $OPRVWSHUFHQWRI
WKHSRSXODWLRQFRQWLQXHWROLYHLQUXUDODUHDV LQWUDGLWLRQDOVRFLHWLHVZLWKOLYHOLKRRGVEDVHG
RQVXEVLVWHQFHJDUGHQLQJ DQGZLWK WHQXRXV OLQNV WR WKHSROLWLFDOFHQWUH 7KH 
UHOLJLRXV
PLVVLRQ
RI FRORQLDOLVP KHUHDWOHDVW VHHPVWRKDYHODUJHO\VXFFHHGHG³ SHRSOHKDYHEHHQ
FRQYLQFHG +DGWKH
FLYLOLVLQJPLVVLRQ
EHHQHTXDOO\VXFFHVVIXO LWLVOLNHO\WKDWWKLVVWXG\
ZRXOGKDYHQRVXEMHFW 9DQXDWXZRXOGEHDQLQWHUQDWLRQDOO\WUDGLQJ PDUNHWEDVHGHFRQ
RP\ ZLWKFRPPHUFLDODJULFXOWXUH DQGIXOO\LQWHJUDWHGPDUNHWVLQODERXUDQGODQG %XWLW
LVQRW
6HHSUHYLRXVFKDSWHU

&OHDUO\ QRWDOOWKHSHRSOHDUHFRQYLQFHG
+DGWKHFRORQLDOSHULRGQRWRFFXUUHG WKHLVODQGVRI 9DQXDWXZRXOGKDYHFRQWLQXHGWKHLU
VXEVLVWHQFHJDUGHQLQJOLYHOLKRRGV WKHLUDWRPLVHGVRFLDODQGFXOWXUDOJURXSLQJVDQGWKHLU
DQLPLVWLF EHOLHIV 2QHPLJKW LPDJLQH WKDW WKHZLWKGUDZDORI  WKH FRORQLDOVZRXOGKDYH
SURPSWHGDUHWXUQWRWKDWVWDWH EXWWKDWKDVQRWEHHQWKHFDVHHLWKHU DQGQRZKHUHLQWKH
SRVWFRORQLDOZRUOGLVVXFKDZKROHVDOHUHYHUVLRQ WRWKHVWDWHRI WKLQJVEHIRUH(XURSHDQ
FRQWDFW HYLGHQW
7KLVSUHVHQWVDSX]]OH IRUZKLOHWKHWKHRUHWLFDOMXVWLILFDWLRQVIRUFRORQLDOLVPGLGQRWSUH
YDLOHQWLUHO\ VRPHIRUPHUVXEMHFWVZHUHFRQYLQFHG :KDWKDVHQVXHGLVDVWDWHRI OLPER
EHWZHHQWKHROGDQGWKHQHZ%KDEKD -DPHV &RQQHOODQG:DGGHOO 7R
XQGHUVWDQGWKLVOLPERDQGGHPRQVWUDWHWKDWZHPD\FODLPDQXQGHUVWDQGLQJRI RWKHU
VZD\V
RI NQRZLQJZHQHHGWRORRNEH\RQGWKHVWDGLDOWKHRU\RI GHYHORSPHQWDQGWKH
FLYLOLVLQJ
PLVVLRQ

:KDWPLJKWVKHGOLJKWRQWKHQDWXUHRI WKLV
EHWZL[WDQGEHWZHHQ
VWDWHLQWKHH[FRORQLDO
ZRUOG DQGRI LWVSHUVLVWHQFH"
3RVWFRORQLDOLVP
,WLVWKHIUXVWUDWLRQZLWKWKH
EHWZL[WDQGEHWZHHQ
ZKLFKSHUPHDWHV(GZDUG6DLG
VSRVW
,QGHSHQGHQFH WULVWHVVH
7RKDYHEHHQFRORQL]HG>VLF@ZDVDIDWHZLWKODVWLQJ LQGHHGJURWHVTXHO\XQIDLU
UHVXOWV HVSHFLDOO\DIWHUQDWLRQDOLQGHSHQGHQFHKDGEHHQDFKLHYHG 3RYHUW\ GH
SHQGHQF\ XQGHUGHYHORSPHQW YDULRXVSDWKRORJLHVRI SRZHUDQGFRUUXSWLRQ
SOXVRI FRXUVHQRWDEOHDFKLHYHPHQWVLQZDU OLWHUDF\ HFRQRPLFGHYHORSPHQW
WKLVPL[RI FKDUDFWHULVWLFVGHVLJQDWHG WKHFRORQL]HGSHRSOHZKRKDG IUHHG
WKHPVHOYHVRQRQHOHYHOEXWZKRUHPDLQHGYLFWLPVRI WKHLUSDVWRQDQRWKHU
6DLG 
6DLGILQGVKLVDQVZHUWRWKHSRVW,QGHSHQGHQFHVWDWHRI WKLQJVLQWKHSUHFRORQLDOSHULRG
ZKHUHWKHEDVLVRI WKHOHJLWLPDF\FODLPVRI WKHZHVWHUQFRORQLVHUV OD\ LQDFRPSOH[VHW
RI LPSUHVVLRQVRI VXSHULRULW\ 7KH2ULHQWZDVGHVSRWLF FRUUXSW PRUDOO\ LQGLJHQW DQG
LQFDSDEOHRI EHLQJ
XVHIXOLQWKHPRGHUQZRUOG
ZLWKRXWWKHEHQHILFLDODLGRI 
SRZHUIXODQG
XSWRGDWHHPSLUHV
6DLG 
+LVMXGJHPHQWLVWKDWVXFKYLHZVKDYHFKDQJHGOLWWOH SRVW,QGHSHQGHQFH DQGKHZRUULHV
WKDWKHILQGVVROLWWOHWRRIIHULQWKHZD\RI VROXWLRQVWRWKHGLOHPPD
,VWKLVERRNDQDUJXPHQWRQO\ DJDLQVW VRPHWKLQJ DQGQRW IRU VRPHWKLQJSRV
LWLYH"
6DLG 
,QWKHHQG 6DLGLVIRUFHGWRFRQWHQWKLPVHOI ZLWKD3\UUKRQLF YLFWRU\RYHUZHVWHUQKHJH
PRQ\ DKRSHWKDWKHKDVUDLVHGDZDUHQHVVRI V\VWHPDWLFELDV
7KH WZR LQVWDQFHVZKHUHVXFKDWWHPSWVZHUHPDGH 0DR
V 
*UHDW/HDS)RUZDUG
DQG3RO3RW
V/XGGLWH
GHXUEDQLVDWLRQIDQWDVLHVZHUHQRWGULYHQE\GHVLUHIRUUHYHUVLRQWRVXEVLVWHQFH EXWE\LGHDVRI LGHRORJLFDOSX
ULILFDWLRQ
3\UUKRZDVWKHIRXQGHURI VFHSWLFLVP ZKRFODLPHGWKDWKDSSLQHVVOD\LQVXVSHQVLRQRI MXGJHPHQW 3\UUKLF
YLFWRULHVDUHQDPHGDIWHU3\UUKXV .LQJRI (SLUXV DFFRUGLQJWR3OXWDUFK

,I WKHNQRZOHGJHRI 2ULHQWDOLVPKDVDQ\PHDQLQJ LWLVLQEHLQJDUHPLQGHURI
WKHVHGXFWLYHGHJUDGDWLRQRI NQRZOHGJH RI DQ\NQRZOHGJH DQ\ZKHUH DWDQ\
WLPH
6DLG 
6DLGVHHPVVKRUWRQUHPHG\IRUWKHSRVWFRORQLDOPDODLVH DQGZKLOHDWWHQWLRQVKRXOGEH
GUDZQWRWKHVHGXFWLYHGHJUDGDWLRQRI NQRZOHGJH RWKHUVKDYHEHHQOHVVSDWLHQWZLWKLQWHO
OHFWXDOSRVWFRORQLDOLW\ /HHOD*DQGKLQRWHVWKDW
$QWLSRVWFRORQLDOFULWLFLVPUHSHDWHGO\IRUHJURXQGVWKHLUUHVROYDEOHGLFKRWRP\
EHWZHHQWKHZRROO\GHFRQVWUXFWLYHSUHGLFDPHQWRI WKRVHZKRVHOLYHVDUHOLW
HUDOO\DQGSK\VLFDOO\RQWKHPDUJLQVRI WKHPHWURSROLV
*DQGKL 
,QIRUPHUFRORQLHV DFRQWLQXDWLRQRI SROLWLFDOSOXUDOLVPDQGHFRQRPLFGXDOLVPIDYRXUHG
WKRVHZKRZHUHLQWHJUDWHGLQWRWKHRSHUDWLRQVRI WKHFRORQLDOVWDWH 3RVW,QGHSHQGHQFH LW
LVWKH\ZKRRSHUDWHWKHOHJDF\HOHPHQWVRI WKHFRORQLDOSHULRG 7KHVHORFDO
pOLWHV
³ WKRVH
ZKRZHUHODUJHO\HGXFDWHGLQWKHPHWURSROLWDQVWDWH DQGZKRPD\KDYHVSHQWVRPHWLPH
WKHUH³ ZHUHWKRVHZKROHGWKHVWUXJJOHVIRU,QGHSHQGHQFH DQGZHUHWKRVHZKRWRRNDG
YDQWDJHRI WKH
SXEOLFVHFWRUJURZWK
QRWHGE\%URRNILHOG )RUWKHP WKHGXDOLVWSOXUDOLVW

K\EULG
QDWXUHRI WKHSRVWLQGHSHQGHQFHVWDWHRIIHUHGFRQVLGHUDEOHRSSRUWXQLW\IRURE
WDLQLQJOHYHOVRI SUHVWLJHXQREWDLQDEOHEHIRUH EXWRQO\ZLWKLQWKHFRQILQHVRI DPDUNHW
DQGH[FKDQJHEDVHGHFRQRP\ 6XFKKDVFHUWDLQO\EHHQWKHFDVHLQ9DQXDWX ZKHUHWKHSR
OLWLFDODQGJRYHUQPHQWDOpOLWHOLYHRXWDIHWLVKLVWSDURG\RI ZHVWHUQSROLWLFDODQGHFRQRPLF
OLIH ODUJHO\IXQGHGE\GHYHORSPHQWDLG:LWWHUVKHLP +DVVDOODQG7LSX +DVVDOO

,Q9DQXDWXDQGHOVHZKHUH WKHpOLWHHQFODYHVWDWHLVRIWHQDVVXPHGE\WKRVHZKRVXSSO\
WKHGHYHORSPHQWDLGDQGRWKHURXWVLGHDJHQWV WREH WKHHQWLUHW\RI  WKHVWDWH /DUPRXU
 7KLVYLHZHIIHFWLYHO\H[FOXGHVQRWRQO\WKHUXUDOSRSXODWLRQ ODUJHO\GLVPLVVHGDV

VXEVLVWHQFHIDUPHUV
 EXWDOVR DVZLOOEHDUJXHGLQWKLVVWXG\ XUEDQDQGSHULXUEDQKRXVH
KROGVZKRDUHQRWIXOO\LQWHJUDWHGLQWRWKHHQFODYHVWDWHDQGDUH LQWKHLUWXUQ VXPPDULO\
GLVPLVVHGDV
LQIRUPDOVHWWOHUV
 RU
VKDQW\WRZQ
GZHOOHUV
6XEDOWHUQ6WXGLHVVFKRODUVFODLPHGWRUHGUHVVWKDWLPEDODQFH 5DQDMLW*XKD WKHHGLWRURI
WKHILUVWYROXPHVRI 6XEDOWHUQ6WXGLHV FODLPHGIURPWKHRXWVHWWKDWVXEDOWHUQVWXGLHVDLPHG
WR
 UHFWLI\WKHHOLWLVWELDVFKDUDFWHULVWLFRI PXFKUHVHDUFKDQGDFDGHPLFZRUN
*XKD YLL
+HIXUWKHUDUJXHGWKDWVXEDOWHUQVKDGDFWHG LQKLVWRU\
 RQWKHLURZQ WKDWLV LQGHSHQGHQWO\RI WKHpOLWH
*XKD 
%HDVDQWRXWOLQHVDQXPEHURI 
JUDVVURRWV
PRYHPHQWVLQ9DQXDWXZKLFKFRQIRUPWR
WKHVH
VXEDOWHUQ
VSHFLILFDWLRQV FXOPLQDWLQJLQWKH
1DJULDPHO
PRYHPHQW ZKLFKDJLWDWHG
IRUWKHUHWXUQRI DOLHQDWHGODQGV XQGHUWKHOHDGHUVKLSRI &KLHI %XOXN DQG-LPP\6WHYHQV
DEXOOGR]HUGULYHURI PL[HG6FRWWLVKDQG7RQJDQEORRGVHHSUHYLRXVS 
%LVODPD EXOORFN

$V*\DQ3UDNDVKDQGRWKHUV 0DOORQ 6SLYDNKDYHQRWHG WKHEULJKWEHJLQ
QLQJVRI WKH6XEDOWHUQPRYHPHQWZHUHVXEVHTXHQWO\GLPPHG DVWKHLQLWLDOLQWHUHVWLQWKH
VXEDOWHUQVWKHPVHOYHVZDVORVW DQG
 WKHGHVLUHWRUHFRYHUWKHVXEDOWHUQVXEMHFWEHFDPHLQFUHDVLQJO\HQWDQJOHGLQ
WKHDQDO\VLVRI KRZVXEDOWHUQLW\ZDVFRQVWLWXWHGE\GRPLQDQWGLVFRXUVHV
3UDNDVK 
(IIHFWLYHO\ WKHVXEDOWHUQZDVDJDLQVLOHQFHG WKLVWLPHE\WKRVHZKRFODLPHGWKHVXEDOWHUQ
LQWHUHVWVDVWKHLURZQ6SLYDN
:KDWHYHUWKHQDWXUHRI VXEDOWHUQLW\PD\EH ZKDW, DPFODLPLQJLV³ DQG, EHOLHYHWKDW
LWLVLQDFFRUGZLWKWKHSULQFLSOHVRXWOLQHGE\*XKD³ WKDWWKUHH\HDUVRI FRQYHUVDWLRQ
ZLWK
JUDVUXWV
QL9DQXDWXHQDEOHVPHWRFODLPZLWKVRPHFRQILGHQFHWKDWZKHQWKH\WROG
PHWKDWVXEVLVWHQFHJDUGHQLQJDQGYLOODJHOLIHZHUHJRRGDQGYDOXDEOHWKLQJV WKH
YRLFH
,
KHDUGZDVWKHLUV DQGWKDW, XQGHUVWRRGZKDWWKH\ZHUHWHOOLQJPH
,WLVDFODLPWREHDEOHWR
UHFWLI\WKHpOLWLVWELDV
RI PXFKVFKRODUVKLSDQGSROLF\GHYHORSPHQW
LQ9DQXDWX 0HODQHVLDDQGEH\RQG ZKLFKLVSHUPHDWHGE\WKHPLVXQGHUVWDQGLQJRI ODFNRI
REMHFWLRQDQGLWVLQWHUSUHWDWLRQDVDJUHHPHQW
0XFKGHYHORSPHQWSROLF\VXIIHUVIURPWKHPLVXQGHUVWDQGLQJDVGRHVPXFKRI ZKDWWHQGV
WREH OXPSHGWRJHWKHU LQ WKH WHUP 
QHRFRORQLDOLVP
 VHH0DF/HOODQ 7KHVH WZR
GHYHORSPHQWSROLF\DQGQHRFRORQLDOLVP ZLOOEHGLVFXVVHGZLWKLQVSHFLILFFRQWH[WV EXW
WKH\EHDURQO\DOLWWOHRQWKHWKHRUHWLFDOEDVLVRI WKHVWXG\
 6WDQGSRLQWWKHRULHV
6DQGUD+DUGLQJHVSRXVHGVWDQGSRLQWWKHRULHVDVDPHDQVRI EULGJLQJWKHWKHRUHWLFDOGLYLGH
EHWZHHQORJLFDOSRVLWLYLVPDQGFXOWXUDOUHODWLYLVP WKHULIWEHWZHHQWKHDEVROXWLVPRI RQH
FRUUHFWYLHZDQGWKHSRVWPRGHUQLVPRI PDQ\XQGLIIHUHQWLDWHGEXWHTXDOO\FRUUHFWYLHZV
6KHKDGDQXPEHURI SHUWLQHQW WKLQJV WR VD\ DERXW WKHHSLVWHPRORJLFDO FRQWRUWLRQVRI
ZHVWHUQVFLHQWLILFUHVHDUFK
7KHLQVWLWXWLRQDOL]HG>VLF@ QRUPDOL]HGSROLWLFVRI PDOHVXSUHPDF\ FODVVH[
SORLWDWLRQ UDFLVP DQG LPSHULDOLVP 
GHSROLWLFL]H
:HVWHUQ VFLHQWLILF LQVWL
WXWLRQVDQGSUDFWLFHV WKHUHE\VKDSLQJRXULPDJHVRI WKHQDWXUDODQGVRFLDO
ZRUOGVDQGOHJLWLPDWLQJSDVWDQGIXWXUHH[SORLWDWLYHSXEOLFSROLFLHV ,QFRQ
WUDVWWR
LQWUXVLYHSROLWLFV
 WKLVNLQGRI LQVWLWXWLRQDOSROLWLFVGRHVQRWIRUFHLW
VHOI LQWRDSUHH[LVWLQJ
SXUH
VRFLDORUGHUDQGLWVVFLHQFHV LWDOUHDG\VWUXFWXUHV
ERWK ,QWKLVVHFRQGFDVHLQVWLWXWLRQDOSROLWLFV WKHQHXWUDOLW\LGHDOSURYLGHV
QRUHVLVWDQFHWRWKHSURGXFWLRQRI V\VWHPDWLFDOO\GLVWRUWHGUHVXOWVRI UHVHDUFK
(YHQZRUVH LWGHIHQGVDQGOHJLWLPDWHVWKHLQVWLWXWLRQVDQGSUDFWLFHVWKURXJK
ZKLFKWKHGLVWRUWLRQVDQGWKHLUH[SORLWDWLYHFRQVHTXHQFHVDUHJHQHUDWHG
+DUGLQJ 
,QWKLVSDVVDJH +DUGLQJWDNHVLVVXHZLWKWKHVFLHQWLILFLGHDORI 
QHXWUDOLVP
 +HUH , WDNH
KHUXVHRI WKHWHUP
GHSROLWLFL]H>VLF@
WRPHDQWKDWFHUWDLQKLJKO\FRQWHVWDEOHQRWLRQV³
PDOHVXSUHPDF\ FODVVH[SORLWDWLRQ LPSHULDOLVPDPRQJWKHP³ EHFDXVHWKH\DUHLQVWLWX
WLRQDOLVHG DQGWKXVQRUPDOLVHG VWUXFWXUHWKHQDWXUHRI VFLHQWLILFWKLQNLQJ :LWKLQVXFK
0\LQWHUSUHWDWLRQRI 6SLYDN
VFRQFOXVLRQWKDW
WKHVXEDOWHUQFDQQRWVSHDN
 LVWKDWLWLVLGHQWLFDO
LQVHQWLPHQWZLWK3UDNDVK TXRWHGDERYH

DVRFLHWDOIUDPHZRUN LWEHFRPHVGLIILFXOWIRULGHDVZKLFKFKDOOHQJHSUHYDLOLQJNQRZOHGJH
WRJDLQDFFHSWDQFH (TXDOO\ LWEHFRPHVGLIILFXOWIRUWKRVHRQWKHLQVLGHWRUHFRJQLVHWKH
VKDSLQJRI WKHLURZQH[SHULHQFHDQGNQRZOHGJH
:LWKLQVXFKDSDUDGLJP VKHDUJXHV WRGHIHULVWDQWDPRXQWWRDJUHHLQJ EHFDXVHWKHUHLV
QRUHFRJQLVHGUHDOLW\H[WHUQDOWRWKHSDUDGLJP 7RGLVDJUHHLVDOVRIXWLOH EHFDXVHZLWKLQ
WKHSDUDGLJP WKHUHLVQRMXVWLILDEOH EXWRSSRVLQJ YLHZ ,WLVVLPSO\UHEHOOLRQDJDLQVWWKH
VWDWXVTXR
+DUGLQJLVSDUWLFXODUO\FRQFHUQHGZLWKWKHGLIILFXOWLHVSUHVHQWHGE\WKHELQDU\RSSRVLWLRQ
RI ZKDWVKHQDPHVDVHSLVWHPRORJLFDODEVROXWLVP³ZKHUHWKHUHLVRQO\RQHUHDOLW\ DQG
HSLVWHPRORJLFDOUHODWLYLVP³ZKHUHWKHUHDUHDVPDQ\UHDOLWLHVDVPD\EHQHFHVVDU\ EXW
QRQHLVPRUHZRUWK\WKDQDQ\RWKHU DQGWKH\FDQQRWEHPHDQLQJIXOO\UDQNHG 5HODWLYLVP LQ
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RI WKRVHDOLHQDWHGODQGVWRFXVWRPDU\ODQGWHQXUH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ZHOIDUH VWDWH
 V\VWHPV RU DOWHUQDWLYHO\ LQ
FHQWUDOLVHGHFRQRPLHV ZKHUHSRZHUVWUXFWXUHVGHWHUPLQHHQWLWOHPHQWV UDWKHUWKDQPDUNHW
EDVHGH[FKDQJH3RODQ\L  'DOWRQ
3RODQ\L
VDWWDFNVGUHZDVSLULWHGUHVSRQVH 6FRWW&RRNLVFUHGLWHGE\0DQQLQJ1DVK
ZLWKSURYLGLQJ WKHGHILQLWLYH UHEXWWDO IURPWKHFODVVLFDO VFKRRO 1DVK KRZHYHU
ZHQWRQWRUHPDUNWKDW
6RFLDOVFLHQFHEHLQJWKHVRUWRI HQWHUSULVHLWLV KRZHYHU LWLVYLUWXDOO\LPSRV
VLEOHWRGRZQDSRRU XVHOHVV RUREIXVFDWLQJK\SRWKHVLV DQG, H[SHFWWKDWWKH
QH[WJHQHUDWLRQRI FUHDWRUVRI KLJKOHYHOFRQIXVLRQZLOOUHVXUUHFW LQRQHJXLVH
RUDQRWKHU WKHVXEVWDQWLYHYLHZRI WKHHFRQRP\
1DVK 
7KLVSRLQWKDVEHHQERUQHRXW DV3RODQ\LLVDJDLQLQYRJXH 7KHIDLOLQJVRI QHROLEHUDOLVPLQ
WKHJOREDOILQDQFLDOFULVLVRI  DQGWKHZDUQLQJVLJQVZKLFKSUHFHGHGLW KDYHWULJJHUHG
DUHH[DPLQDWLRQRI 3RODQ\L
VULFKPLQHRI WKHRULVLQJ
6XVDQD1DURW]N\ ZULWLQJLQ UHWXUQVWRWKHIDPLOLDUWKHPHVHHDOVR'RZVOH\
$OWHUQDWLYHZD\VRI  WKLQNLQJDERXW WKHHFRQRP\DQGDERXW WKHPDNLQJRI
YDOXHDUHLQFUHDVLQJO\FHQWUDOLQWKHGHEDWHVRI VRFLDODQWKURSRORJ\EXWDOVR
RI RWKHUVRFLDOVFLHQFHV
1DURW]N\ 
'HVSLWHWKHLUSRODURSSRVLWLRQ WKHVXEVWDQWLYLVWVDQGIRUPDOLVWVZHUHERWKLQWHUHVWHGLQ
V\VWHPVRI H[FKDQJH 7KLVVWXG\LVPRUHFRQFHUQHGZLWKWKHHFRQRPLFVRI SURGXFWLRQ
DQGOHVVVRZLWKH[FKDQJH 7KLVHQDEOHVXVWRSXWWKHVXEVWDQWLYLVWIRUPDOLVWGHEDWHWRRQH
VLGHDQGFRQFHQWUDWHRQSURGXFWLRQ

 7KHRULHVRI VXEVLVWHQFHEDVHGOLYHOLKRRGV
:KLOHWKHWHUP
SHDVDQW
KDVEHHQODUJHO\DYRLGHGXQWLOQRZ DOPRVWDOOWKHZRUNVGLVFXVVHG
LQWKLVVHFWLRQLGHQWLI\WKHLUVXEMHFWDV 
WKHSHDVDQW
 &KD\DQRYDQG6FRWW
XVHLWRYHUWO\ *XGHPDQLQDTXDOLILHGPDQQHUZKLOH6DKOLQVDYRLGVWKHWHUP
HQWLUHO\ (OOLV LQKLVVWXG\RI SHDVDQWHFRQRPLFV RIIHUVDPLFURHFRQRPLFDQDO\VLV
RI ILYHWKHRUHWLFDOFRQFHSWLRQVRI SHDVDQWU\ LQFOXGLQJ&KD\DQRY
VFODVVLFDOVWXG\DQGDQ
DGDSWDWLRQRI WKHPRGHO
5DWKHUWKDQXQGHUWDNHD ORQJGLVFXVVLRQRI KRZEHVWWR LGHQWLI\DQGGHVFULEHWKHWHUP

SHDVDQW
 WKHYLHZLVWDNHQKHUHWKDWWKH9DQXDWXV\VWHPXQGHUVWXG\LVDSURGXFWLRQV\VWHP
DQGWKHSURGXFWLRQV\VWHPVLGHQWLILHGE\WKHDERYHZULWHUVKDYHPDQ\FRPPRQHOHPHQWV
ZLWKWKH9DQXDWXV\VWHP DPDMRURQHEHLQJWKDWWKH
FRUH
RI SURGXFWLRQLVSURGXFWLRQIRU
FRQVXPSWLRQRUSURGXFWLRQIRUXVH
$QRWKHUPDMRUVLPLODULW\LVWKHXQLWRI SURGXFWLRQ WKHKRXVHKROG
&KD\DQRY
VVWXGLHVRI WKH
RSHUDWLRQDOORJLF
 RI WKH5XVVLDQSHDVDQWKRXVHKROGFDPHILUVW
DQGKHLVFLWHGE\DOORI WKHZULWHUVGLVFXVVHGKHUH
/RQJEHIRUH3RODQ\L KH IRUPHGD VHWRI  LGHDVDERXWQRQFDSLWDOLVW HFRQRPLFV\VWHPV
LQFOXGLQJDQH[SORUDWLRQRI WKHGLIILFXOWLHVLQYROYHGLQDSSO\LQJFDSLWDOLVWHFRQRPLFHQWLWLHV
DQGRSHUDWLQJSULQFLSOHVWRWKHLQWHUURJDWLRQRI QRQFDSLWDOLVWV\VWHPV&KD\DQRY
 +HFODLPHGWKDWLI RQHFDSLWDOLVWHFRQRPLFFDWHJRU\ ZDJHVIRUH[DPSOH ZDVDEVHQW
WKHQLWZDVQRWSRVVLEOHWRFDOFXODWHRWKHUV³ UHQW LQWHUHVW SURILWDQGVRRQ 6XFKLGHDV
LQIRUPHGKLVWKHRU\RI SHDVDQWHFRQRP\ LQZKLFKKHGHPRQVWUDWHGWKDWWKHRSHUDWLRQVRI
WKHSHDVDQWIDUPYLRODWHGPDQ\UXOHVRI FDSLWDOLVWHFRQRPLFORJLF +LVSDUWLFXODULQWHUHVW
ZDVWKHFRQFHSWRI 
WKHGUXGJHU\RI ODERXU
 ZKLFKRSHUDWHGDVDGHWHUPLQLQJDJHQW LQ
ODERXULQSXWVDQGUHSODFHGWKHFDSLWDOLVWFDWHJRU\RI ZDJHV +HDUJXHG DWVRPHOHQJWK WKDW
RQWKHSHDVDQWIDUP ODERXULQSXWVFRXOGEHLQFUHDVHGGXHWRGHPDQG XSWRWKHSRLQWZKHUH
WKHGUXGJHU\RI WKHZRUNUHTXLUHGRXWZHLJKHGWKHGHVLUHIRUWKHJRRGVSURGXFHG
 7KHXQHDV\HTXLOLEULXPDURXQGWKHWLSSLQJSRLQWRI GHPDQGVDWLVIDFWLRQDQGGLVOLNH
RI LUNVRPHODERXUUHOLHVRQDQLQWLPDWHNQRZOHGJHRI WKHFRQGLWLRQVRI SURGXFWLRQ
+HDOVRWKHRULVHGRQWKHREVHUYHG
SUREOHP
RI ODERXUXQGHUXWLOLVDWLRQLQSHDVDQWSURGXF
WLRQ +HGHPRQVWUDWHGWKHFRUUHODWLRQEHWZHHQKRXVHKROGVL]HDQGHIIHFWLYHPDQSRZHU
FDOFXODWHGDVDUDWLR  SDUWLFXODUO\7DEOHRQS  $VWKHUDWLRLQFUHDVHV
³ WKDWLVPRUHPRXWKVWRIHHG RUOHVVZRUNHUV³ ODERXULQWHQVLW\LQFUHDVHV &RQYHUVHO\
DVPRUHIDPLO\PHPEHUVEHFRPHSURGXFWLYH DQGWKHUDWLRGHFUHDVHVWRZDUGVXQLW\ ODERXU
LQWHQVLW\GHFUHDVHV 7KLVPD\VHHPWULYLDO RUREYLRXV EXWZKHQWKHSKHQRPHQRQLVDJ
JUHJDWHGWRWKHYLOODJHOHYHORUEH\RQG WKHWHQGHQF\LVIRUSURGXFWLRQWREHPXFKOHVVWKDQ
RSWLPDO
&KD\DQRY
VWKHRULHVDVVXPHGDFRQGLWLRQWKDWWKHSHDVDQWIDUPRSHUDWHGZLWKLQDQKHW
HURJHQHRXVHFRQRP\ DORQJVLGHFDSLWDOLVWIDUPVDQGRWKHUPDUNHWVHQVLWLYHHFRQRPLFHO
HPHQWV +HDUJXHGWKDWWKHUHDUHVLWXDWLRQVZKHUHWKHSHDVDQWIDUPLVDEOHWRFRPSHWH
VXFFHVVIXOO\ZLWKFDSLWDOLVWHQWHUSULVHV VLPSO\EHFDXVHWKHSHDVDQWKRXVHKROGKDVWKHFD
SDFLW\WRDSSO\PRUHODERXUSRZHUZLWKRXWDGGLWLRQDOFRVW
6KDQLQ LQKLVLQWURGXFWLRQLQ&KD\DQRY
&KD\DQRYXVHGDPDWKHPDWLFDOIRUPXODWLRQWRVKRZWKLV ZKLFK, KDYHDFFHSWHGDWIDFHYDOXH³ VHH
QRQFDSLWDOLVWV\VWHPV
+HSURYLGHVDQH[DPSOH ZKHUHDUHGXFWLRQLQSURGXFWSULFHPHDQVDFDSLWDOLVWHQWHUSULVHPDNHV
DORVV EHFDXVHZDJHVDQGRXWOD\VH[FHHGLQFRPH )RUWKHSHDVDQWIDUP WKHUHWXUQWRODERXULVUHGXFHGRYHUWKH
\HDU EXWEHFDXVHLWLVRSHUDWLQJRQWKHHTXLOLEULXPSULQFLSOH WKHUHWXUQUHPDLQVDFFHSWDEOH

6\VWHPVRI H[FKDQJHFDQEHPHDVXUHGLQWHUPVRI XQLWVRI H[FKDQJH PRVW FRPPRQO\
FXUUHQF\ 6XFKPHDVXUHVDUHGLIILFXOWWRSURPXOJDWHLQSURGXFWLRQV\VWHPV ZKHUHQRH[
FKDQJHKDVRFFXUUHG &KD\DQRY WRRYHUFRPHWKLVODFNRI DXQLWRI YDOXHWRPHDVXUHWKH
SURGXFWLRQV\VWHP XWLOLVHVODERXUYDOXH RUODERXUVXUSOXVDVKLVXQLWRI YDOXH %RWKIHD
WXUHV ODERXUGUXGJHU\DQGOHVVWKDQRSWLPDOSURGXFWLRQ LPSO\WKDWWKHUHLVVXUSOXVODERXU
YDOXHLQKHUHQWLQWKHV\VWHP&KD\DQRY 
7KLVDSSURDFKWRGHWHUPLQLQJDXQLWRI YDOXHLQVXEVLVWHQFHV\VWHPVLVIROORZHGE\*XGH
PDQ ZKRVHVWXG\RI D3DQDPDQLDQYLOODJHXQGHUJRLQJDWUDQVLWLRQWRPDUNHWH[FKDQJH OHG
KLPWRDGRSWODERXUVXUSOXVDVDXQLWRI YDOXHIRUWKHVXEVLVWHQFHV\VWHP LQWKHDEVHQFH
RI PDUNHWPHDVXUHV
*XGHPDQVSHFLILFDOO\GHFOLQHGWRLQWURGXFHWKHRULHVRI H[FKDQJHWRDQDQDO\VLVRI VXEVLV
WHQFH
:KHQZHWDONDERXWVXEVLVWHQFHZHVKRXOGFHDVHXVLQJWKHWHUPRQO\WRGHVLJ
QDWHVWDQGDUGVRI OLYLQJRUDIRUPRI DJULFXOWXUH DQGUHDOLVHWKDWSURGXFWLRQ
IRUFRQVXPSWLRQLVUDGLFDOO\GLIIHUHQWIURPSURGXFWLRQIRUH[FKDQJH
*XGHPDQ 
+HXWLOLVHV
5LFDUGLDQ
HFRQRPLFV³ WKHHFRQRPLFVRI SURGXFWLRQ +HUHGXFHV5LFDUGR
V
WKUHHFODVVHV³ SURSULHWRUV FDSLWDOLVWVDQGODERXUHUV³ WRWZRLQKLVDQDO\VLV FRPELQLQJ
SURSULHWRUVDQGODERXUHUV  *XGHPDQ
VFULWLFDOFRQFHUQLVWRGLVFRYHU
:KDWGHWHUPLQHVWKHGLVWULEXWLRQEHWZHHQWKHVXEVLVWHQFHOHYHODQGWKHVXU
SOXVLQDQHFRQRP\ODFNLQJPDUNHWV LQDQHFRQRP\ZKHUHPDUNHWSULQFLSOHV
FDQQRWDSSO\"
 
+LVDQVZHU ZKLFKDFFRUGVZLWK&KD\DQRY LVWKDWODERXUYDOXH PHDVXUHGDVODERXUVXUSOXV
LV WKHFUXFLDOPHDVXUHRI YDOXH LQD VXEVLVWHQFHV\VWHP ZLWK WKDW ODERXU VXUSOXVEHLQJ
DYDLODEOHDQGXWLOLVHGIRUVRFLDODQGFXOWXUDOSXUSRVHVZLWKLQWKHFRPPXQLW\
6FRWWDSSURDFKHVWKHSUREOHPRI DXQLWRI PHDVXUHLQDGLIIHUHQWZD\LQKLVVWXG\
RI SHDVDQW
PRUDOHFRQRP\
 EDVHGRQDUHYLHZRI DQXPEHURI 6RXWK(DVW$VLDQVWXG
LHV
6FRWW   HPSKDVLVHV WKHSULPDF\RI REWDLQLQJVXEVLVWHQFHQRWRQO\ LQ WKH
WHFKQLFDODUUDQJHPHQWVRI SURGXFWLRQ VXFKDVWKHXVHRI DZLGHYDULHW\RI VHHGYDULHWLHVRU
WKHVWDJJHULQJRI SODQWLQJWLPHVWRSURGXFHWKHPRVWVWDEOHDQGUHOLDEOH\LHOGV EXWDOVRLQ
WKHVRFLDODUUDQJHPHQWV WKHSDWWHUQVRI UHFLSURFLW\ IRUFHGJHQHURVLW\ FRPPXQDOODQGDQG
ZRUNVKDULQJ 
7KLVSULPDF\RI VXEVLVWHQFHLVWKHEDVLVIRU6FRWW
VYLHZWKDWOLYHOLKRRGVHFXULW\GHWHUPLQHV
YDOXHIRUSHDVDQWV 7KXVZKDWPD\VHHPFRXQWHULQWXLWLYHWRDQHFRQRPLVW³ IRUH[DPSOH
SUHIHUHQFHIRUORZSURGXFWLRQUHWXUQVRYHUZDJHODERXUUHWXUQV SUHIHUHQFHIRUVPDOOKROGHU
SURGXFWLRQRYHUWHQDQF\³PDNHVJRRGVHQVHLI OLYHOLKRRGVHFXULW\LVWKHSULRULW\ 6R LQ
OLYHOLKRRGVHFXULW\WHUPV VPDOOKROGLQJLVPRUHYDOXDEOHWKDQWHQDQF\RUZDJHODERXU DQG
WHQDQF\KDVPRUHYDOXH WKDQZDJH ODERXU DOO WKLV LQWKHIDFHRI VLWXDWLRQVZKHUHZDJH
ODERXUPD\JLYHKLJKHULQFRPH DQGWHQDQF\JUHDWHUSURGXFWLRQWKDQVPDOOKROGLQJ
+HTXRWHVIURP9ROXPH, RI 
7KH:RUNVDQG&RUUHVSRQGHQFHRI 'DYLG5LFDUGR
 WKH&83 HGLWLRQ
HGLWHGE\36UDIID³ WKLVZRUNKDVQRWEHHQFRQVXOWHG

/LYHOLKRRGVHFXULW\LVKDUGHUWRPHDVXUHWKDQODERXUVXUSOXV EXWFDQEHVHHQWRIRUPWKH
EDVLVRI FKRLFH RI MXGJHPHQWVRI YDOXH LQWKHVDPHZD\WKDWODERXUYDOXHLVWKHEDVLVRI
FKRLFHIRU&KD\DQRYDQG*XGHPDQ
0DUVKDOO6DKOLQVKDGZLGHUFRQFHUQVWKDQSHDVDQWSURGXFWLRQV\VWHPVLQKLVZRUN

6WRQH$JH(FRQRPLFV
 +LVDQDO\VLVRI WKHHFRQRPLFV\VWHPVRI KXQWLQJDQGJDWKHULQJ
VRFLHWLHVDQGVXEVLVWHQFHDJULFXOWXUHGUHZRQDQXPEHURI DQWKURSRORJLFDOVWXGLHV 6DKOLQV
FKRVHWRFDOOVXEVLVWHQFHDJULFXOWXUH
WKHGRPHVWLFPRGHRI SURGXFWLRQ

+HEHJLQVZLWKDGLVFXVVLRQRI KXQWLQJDQGJDWKHULQJDQGLOOXVWUDWHV VHYHUDO WLPHV WKH
LQDELOLW\RI WKRVH(XURSHDQVZKRPDGHHDUO\FRQWDFWZLWKKXQWLQJDQGJDWKHULQJVRFLHWLHV
WRVHHEH\RQGZKDWVHHPHGWRWKHPWREHPDWHULDOVTXDORUDQGGHSULYDWLRQ +HGHPRQ
VWUDWHVKRZSHUYDVLYHDQGSHUVLVWHQWWKLV LQLWLDOHUURUZDV DQGKRZLQIOXHQWLDO WKHP\WK
RI VTXDORUDQGPDOQRXULVKPHQWEHFDPH LQVKDSLQJ WKHYLHZVRI  WKRVHZKRFDPH ODWHU
  6DKOLQVWKHQFRQWUDVWVWKHVHHDUO\
P\WKLFDO
DFFRXQWVZLWKWKUHHVWXGLHV WZR
IURP$XVWUDOLDDQGRQHIURPVRXWKHUQ$IULFD ZKLFKFKDOOHQJHWZRPDMRU
P\WKV³ WKDWVXEVLVWHQFHZDVSK\VLFDOO\KDUGHUDQGDPRUHULVN\OLYHOLKRRGWKDQDJULFXO
WXUH DQGWKDWWKHKXQWHUJDWKHUHUVZHUHVHYHUHO\XQGHUQRXULVKHG 7KHVWXGLHVVKRZHGWKDW
KXQWHUJDWKHUHUVZRUNHG RQDYHUDJH OHVVWKDQILYHKRXUVSHUGD\ DQGWKH\ZHUHZHOOQRXU
LVKHG ZLWKFDORULFLQWDNHVDERYHFDORULHVSHUGD\ LQERWKWKH$XVWUDOLDQDQG$IULFDQ
JURXSV
5HFHQWDUFKDHRORJLFDOHYLGHQFHGUDZQIURPWKH)HUWLOH&UHVFHQWVXJJHVWVWKDWWKRVHZKR
SUDFWLVHGKXQWLQJDQGJDWKHULQJKDGDPRUHYDULHGGLHW EHWWHUWHHWK KLJKHUERQHGHQVLW\
DQGORQJHUOLIHH[SHFWDQF\WKDQWKHLUQHROLWKLFIDUPHUVXFFHVVRUV&RKHQDQG$UPHODJRV
 6WHFNHODQG5RVH 7KLVHYLGHQFHFRQILUPVWKHUHODWLYHJRRGKHDOWKRI DQFLHQW
KXQWHUJDWKHUHUV DQGXQGHUOLQHVWKHGDQJHURI HTXDWLQJVXFFHVVLRQZLWK
SURJUHVV
 7KH
QHROLWKLFIDUPHUVFHUWDLQO\VXFFHHGHGWKHKXQWHUJDWKHUHUV EXWRQWKHSUHVHQWHYLGHQFH
WKHRQO\
SURJUHVV
PDGHZDVLQGHWULPHQWWRKHDOWK
6DKOLQV
WZRPDLQSURSRVLWLRQVDUHWKDWVXEVLVWHQFHVRFLHWLHVKDYHORZOHYHOVRI QHHGV DQG
WKXVUHTXLUHIHZHUPHDQVWRVDWLVI\WKRVHQHHGV XQOLNHWKHXQFDSSHGQHHGVRI H[FKDQJH
EDVHGVRFLHWLHV DQGWKDWSRYHUW\LVQRWQHFHVVDULO\DODFNRI PDWHULDOJRRGV
$WDUHFHQWFRQIHUHQFH$18 $VLD3DFLILF&RQIHUHQFH DVSHDNHUIURP3DSXD1HZ
*XLQHDUHVSRQGHGWRDTXHVWLRQDERXWSRYHUW\E\GHILQLQJDSRRUSHUVRQDV
DPDQZLWK
QRUHODWLYHV QRNLQ QRYLOODJH
 6DKOLQVQRWHV
7KHZRUOG
VPRVWSULPLWLYHSHRSOHKDYHIHZSRVVHVVLRQV EXWWKH\DUHQRWSRRU
3RYHUW\LVQRWDFHUWDLQVPDOODPRXQWRI JRRGV QRULVLWMXVWDUHODWLRQEHWZHHQ
PHDQVDQGHQGV DERYHDOOLWLVDUHODWLRQEHWZHHQSHRSOH
6DKOLQV 
:KHQKHPRYHVWRWKH 
GRPHVWLFPRGHRI SURGXFWLRQ
 6DKOLQVQRWHV WKH WHQGHQF\ IRU
OHVVWKDQRSWLPDOSURGXFWLRQLQKRXVHKROGVXEVLVWHQFHV\VWHPV /DERXUSRZHULVXQGHU
XWLOLVHG 7KHVWXGLHVFLWHG VKRZWKDWRQO\VPDOODQGLUUHJXODUDPRXQWVRI WLPHDUHGHYRWHG
,WLVYLUWXDOO\LPSRVVLEOHWRJHWFRPSDUDEOHILJXUHVIRUWRGD\ EHFDXVHWKHJRYHUQPHQWDJHQFLHVFRQFHQWUDWH
RQKHDOWK\GLHWUDWKHU WKDQVSHFLILF LQWDNHV³ WKH8.'HSDUWPHQWRI +HDOWKDYHUDJHVRI FDORULHVSHU
GD\IRUDGXOWPDOHVDQGIRUDGXOWIHPDOHVDUHTXRWHGRQPDQ\ZHLJKWORVVVLWHV EXW, KDYHEHHQXQDEOH
WRFRQILUPWKHP , DPSUHSDUHGWRVD\WKDWFDORULHVIRUVRPHRQHZRUNLQJOHVVWKDQILYHKRXUVDGD\ DQG
VOHHSLQJDORWZRXOGEHPRUHWKDQDGHTXDWH
)RUEUHYLW\
VVDNH, KDYHQRWDWWHPSWHGWRFLWHDOOWKHUHOHYDQWVWXGLHV DV6DKOLQ
VFRQFOXVLRQVDUHKHUHPRUH
LPSRUWDQWWKDQWKHHYLGHQFHKHOHDGVWRVXSSRUWWKHP

WRJDUGHQLQJ FOHDULQJ ZHHGLQJDQGRWKHUDJULFXOWXUDODQGSDVWRUDODFWLYLWLHV DQGWKDWJDWK
HULQJDFWLYLWLHVDUHDOVRGHVXOWRULO\KDQGOHG ZLWKSOD\DQGUHVWRIWHQFRQVXPLQJPRUHWLPH
WKDQ
ZRUN
 +HUHDVRQVWKDWWKHXQGHUXWLOLVDWLRQRI ODERXUSRZHUUHSUHVHQWVDQLQKHUHQW
HFRQRPLFVXUSOXV ZKLFKEULQJVKLPLQWROLQHZLWK*XGHPDQDQG&KD\DQRY
VYLHZRI SUR
GXFWLRQIRUXVH 8QXVHGODERXUSRZHUUHSUHVHQWVDQHTXLYDOHQWVXUSOXVWRWKDWRI VXUSOXV
SURGXFWLRQLQDQH[FKDQJHEDVHGHFRQRPLFPRGH
6DKOLQVSURSRVHVWKUHHSULQFLSDOHOHPHQWVLQWKHGRPHVWLFPRGHRI SURGXFWLRQ )LUVW KH
QRWHVWKDWWKHGLYLVLRQRI ODERXULQKRXVHKROGVUHIOHFWVWKHGLYLVLRQRI ODERXULQWKHVRFLHW\
JHQHUDOO\ *HQGHUVSHFLILFWDVNVSUHGRPLQDWH ZLWKRXWQHFHVVDULO\SUHFOXGLQJVKDUHGDFWLYL
WLHV +HDUJXHVWKDWPDUULDJHHVWDEOLVKHVWKHPLQLPDOHFRQRPLFJURXSLQJ³ WKHKRXVHKROG
³ ZKLFKSRROVLWVUHVRXUFHVDQGRSHUDWHVDVDXQLWWRSURGXFHLWVOLYHOLKRRG 6HFRQG KH
H[SORUHVWKH
SULPLWLYH
UHODWLRQEHWZHHQKXPDQDQGWRRO ZKHUHWKHWRROH[WHQGVWKHFD
SDFLW\RI WKHKXPDQ XQOLNH LQ LQGXVWULDOLVHGSURGXFWLRQ ZKHUHWKHUROHRI KXPDQDQG
WRRODUHUHYHUVHG DVSHRSOHDUHHPSOR\HGWRH[WHQGWKHFDSDFLW\RI WKHWRRO 7KLUG DQG
PRVWLPSRUWDQWO\LQFRQQHFWLRQZLWKWKHSUHVHQWVWXG\ KHRXWOLQHVWKHGLVWLQFWLYHIHDWXUHV
RI SURGXFWLRQIRUOLYHOLKRRG +HQRWHV WKDWH[FKDQJHRFFXUV LQDOO VRFLHWLHV WKDW UXUDO
KRXVHKROGVDUHQRWJHQHUDOO\VHOIVXIILFLHQWDQGPXVWPHHWVRPHRI WKHLUQHHGVE\WUDGH
RUH[FKDQJH 7KHGLIIHUHQWLDWLRQIURPSURGXFWLRQIRUH[FKDQJHH[LVWVLQWKH
SURGXFHU
V
UHODWLRQWRWKHSURGXFWLYHSURFHVV
 
6XEVLVWHQFHSURGXFHUVSURGXFHIRU
XVH
YDOXH QRWH[FKDQJHYDOXH DQGSURGXFWLRQOHYHOV
DUHDLPHGDWVDWLVI\LQJ
XVH
QHHGV QRW
H[FKDQJH
QHHGV ,QSDVVLQJ 6DKOLQVSURYLGHVDFRQ
YLQFLQJH[SODQDWLRQRI WKHORJLFEHKLQGZKDWDSSHDUVWREHDFRXQWHULQWXLWLYHSURGXFWLRQ
UHJLPH :KHQVXEVLVWHQFHJDUGHQHUVWXUQWRFDVKFURSSLQJ WKH\DLPWRUHWXUQDVSHFLILF
DPRXQWRI FDVK LQRUGHUWRPDNHDVSHFLILFSXUFKDVH $JDLQ WKH
XVH
YDOXHRI WKHSUR
GXFWLRQLVWKHGULYLQJIRUFH :KHQWKH\DFKLHYHWKDWUHVXOW WKH\GLVFRQWLQXHSURGXFWLRQ
7KXV ZKHQSULFHVDUHKLJK SURGXFWLRQLVORZ EXWZKHQSULFHVDUHORZSURGXFWLRQLVKLJK
,QDPDUNHWHFRQRP\WKLVEHKDYLRXUYLRODWHVWKHUXOHVRI VXSSO\DQGGHPDQG ZKLFKLQVLVW
WKDWZKHQSULFHVDUHORZVXSSO\EHZLWKKHOG :KHQSULFHVDUHKLJKSURGXFWLRQLQFUHDVHV
EHFDXVHWKHDLPLVWRDFKLHYHWKHJUHDWHVWSURILW QRWDVSHFLILFDPRXQW 6R HYHQZKHQ
LWVHHPVWKDWVXEVLVWHQFHJDUGHQHUVDUHSDUWLFLSDWLQJLQWKHPDUNHW WKH\DUHFRPSHWLQJLQ
WKHLURZQZD\ XVLQJORJLFGHULYHGIURPVXEVLVWHQFH 
6DKOLQVLVGLIILFXOWWRSLQGRZQRQWKHTXHVWLRQRI ZKHWKHURUQRWKHSURSRVHVDXQLWRI
PHDVXUHIRUVXEVLVWHQFHSURGXFWLRQV\VWHPV +HVSHDNVRI WKHXQGHUXWLOLVDWLRQRI ODERXU
SRZHU EXWQRWRI ODERXU
VXUSOXV
 DVGR&KD\DQRYDQG*XGHPDQ +HQRWHVWKHSULPDF\
RI 
XVH
YDOXH EXWGRHVQRWFRQQHFWWKLVZLWKOLYHOLKRRGVHFXULW\ DVGRHV6FRWW +HDOVR
DGGUHVVHVTXHVWLRQVRI DFFHVVWRUHVRXUFHV LQ WHUPVRI  
FDUU\LQJFDSDFLW\
DQG 
RSWLPDO
SRSXODWLRQOHYHOV
 EXWGRHVQRWXVHDFFHVVOHYHOVDVDXQLWRI PHDVXUH
)RUWKLVVWXG\ DFFHVVWROLYHOLKRRGUHVRXUFHV ZLOOEHXVHGDVWKHXQLWRI PHDVXUH 6XEVLVWHQFH
EDVHGOLYHOLKRRGVLQ9DQXDWXDUHFRQVWUDLQHGE\WKHDYDLODELOLW\RI ODQG DQGRI WKHQDWXUDO
UHVRXUFHVRI WKHODQGDQGWKHVHD +LJKOHYHOVRI SDUWLFLSDWLRQLQDVSHFLILFHOHPHQWRI
OLYHOLKRRG VXFKDVJDUGHQLQJ DUHDQLQGLFDWRURI KLJKOHYHOVRI DYDLODELOLW\ /RZOHYHOVRI
SDUWLFLSDWLRQ VD\LQZDJHDQGVDODU\HDUQLQJ DUHDQLQGLFDWRURI OLPLWHGDYDLODELOLW\
'HVSLWHWKLVGLYHUJHQFHRQWKHTXHVWLRQRI XQLWRI PHDVXUH WKHVWXG\UHOLHVRQWKHH[SRVL
WLRQRI WKHDERYHZULWHUVIRUGHWDLOLQJWKH
RSHUDWLRQDOORJLF
RI VXEVLVWHQFHSOXVOLYHOLKRRGV
ZKLFKIRUPV LQSDUW WKHEDVLVRI WKHUHVHDUFK
3HUFHQWDJHSDUWLFLSDWLRQDVDPHDVXUHRI DFFHVV ZLOOEHHPSOR\HGLQWKHOLYHOLKRRGDQDO\VLV
DVWKHXQLWRI PHDVXUH DQGLWLVWROLYHOLKRRGDQDO\VLVWKDWZHQRZWXUQ

 /LYHOLKRRGDQDO\VLV
7KH%UXQGWODQG&RPPLVVLRQ
7KLVVWXG\ZLOOHPSOR\VRPHPHWKRGVRI ZKDWKDVFRPHWREHNQRZQDVWKH6XVWDLQDEOH
/LYHOLKRRGV$SSURDFK ZKLFKWUDFHVLWVKLVWRU\EDFNWRWKHUHSRUWRI WKH$GYLVRU\3DQHORQ
)RRG6HFXULW\ $JULFXOWXUH )RUHVWU\DQGWKH(QYLURQPHQWWRWKH:RUOG&RPPLVVLRQRQ
(QYLURQPHQWDQG'HYHORSPHQW:RUOG&RPPLVVLRQRQ(QYLURQPHQWDQG'HYHORSPHQW
D WRWKH%UXQGWODQG&RPPLVVLRQ 7KLVUHSRUWRXWOLQHGWZRPDMRUSROLF\IDLOXUHVIDF
LQJWKHZRUOGDQGLWVSHRSOH 7KHILUVWIDLOXUHLGHQWLILHGZDVWKHODFNRI VXFFHVVLQUHGXFLQJ
WKHQXPEHUVRI SHRSOHOLYLQJLQSRYHUW\ 'HVSLWHWKH
JUHHQUHYROXWLRQ
 WKHVWUXFWXUDODG
MXVWPHQWSURJUDPPHVDQGVXEVWDQWLDOLQFUHDVHVLQDJULFXOWXUDOSURGXFWLRQ DILIWKRI WKH
ZRUOG
VSHRSOHVFRQWLQXHGWRJRKXQJU\ 0DQ\RI WKHPZHUHLQUXUDODUHDV:RUOG&RP
PLVVLRQRQ(QYLURQPHQWDQG'HYHORSPHQWD 
7KHVHFRQGIDLOXUHQRWHGZDVWKHLQDELOLW\WRFXUERYHUSURGXFWLRQLQFOXGLQJDJULFXOWXUDO
RYHUSURGXFWLRQ LQWKH LQGXVWULDOLVHGPDUNHWHFRQRPLHV ZKLFKZDVERWKXQVXVWDLQDEOH
³ SURGXFWLRQEDVHGRQKLJKLQSXWVRI IHUWLOLVHUDQGLQVHFWLFLGHVDQGKLJKLQSXWVRI QRQ
UHQHZDEOHHQHUJ\ZDVQRWVXVWDLQDEOH³ DQGSUHGDWRU\ 
'XPSLQJ
RI IRRGSURGXFWVLQWR
GHYHORSLQJFRXQWULHVWKUHDWHQHGWKHOLYHOLKRRGVRI WKHUXUDOSRRU ZKLFKRIWHQUHVXOWHGLQ
LQFUHDVHGHQYLURQPHQWDOGHJUDGDWLRQLQWKHGHYHORSLQJZRUOG³ GHIRUHVWDWLRQ GHVHUWLILFD
WLRQ ZDWHUZD\VSROOXWLRQ³ FRQVHTXHQFHVRI WKHUXUDOSRRUGUDZLQJGRZQWKHLUUHVRXUFHV
WRPHHWSUHVHQWH[LJHQFLHV ,Q 
GHYHORSPHQW
 WKLQNLQJDQ LQFUHDVHGDYDLODELOLW\RI IRRG
VKRXOGKDYHEHHQRI EHQHILWWRWKHSRRU EXWWKHSRRUODFNHGHQWLWOHPHQW RUWKHUHVRXUFHV
WRWDNHDGYDQWDJHRI PRUHDYDLODEOHIRRG 7KH\WKHSRRUZHUHRIWHQVHHQE\HQYLURQ
PHQWDOLVWVDVD
SUREOHP
WREHPDQDJHGLQWKHFRQVHUYDWLRQRI UHVRXUFHV
7KH$GYLVRU\3DQHODUJXHGWKDWWKHWZRGHYHORSPHQWDLPVRI VXVWDLQDELOLW\DQGUXUDOOLYHOL
KRRGVHFXULW\ FRXOGEHWDFNOHGDVRQH VXVWDLQDEOHOLYHOLKRRGVHFXULW\ 6XVWDLQDEOHOLYHOL
KRRGVHFXULW\IRUWKHUXUDOSRRULQWKHGHYHORSLQJFRXQWULHVZRXOGQRWDGGUHVVWKHRYHU
SURGXFWLRQLQWKHLQGXVWULDOLVHGZRUOG EXWLI SROLFLHVIRUWKHGHYHORSLQJZRUOGZHUHEDVHG
RQWKHSURPRWLRQRUIDFLOLWDWLRQRI VXVWDLQDEOHUXUDOOLYHOLKRRGV PRUHVXFFHVVIXORXWFRPHV
VKRXOGUHVXOW
7KLVSDUDGLJPVKLIWWRRNWKHUXUDOSRRUIURPWKHPDUJLQVWRFHQWUHVWDJH DQGWKH
SURSRRU

VXVWDLQDEOHUXUDOOLYHOLKRRGVSDUDGLJPFRQWLQXHVWREHDVLJQLILFDQWGULYHURI GHYHORSPHQW
WKHRU\VHH'HYHUHX[HWDO  &ODUNDQG&DUQH\ :RUOG%DQN'HYHORSPHQW5H
VHDUFK*URXS 6ROHVEXU\ )$2 /LYHOLKRRG6XSSRUW3URJUDPPH &DUQH\
 'DYLHVHWDO  +DQVWDG 1HLOVRQDQG%URZQ
2QHRI WKHPHPEHUVRI WKH$GYLVRU\3DQHOWRWKH:RUOG&RPPLVVLRQRQ(QYLURQPHQW
DQG'HYHORSPHQWZDV5REHUW&KDPEHUV ,Q KH DQG*RUGRQ&RQZD\SURGXFHG

6XVWDLQDEOH5XUDO/LYHOLKRRGV 3UDFWLFDOFRQFHSWVIRUWKHVW FHQWXU\
³ DSDSHUIRU
WKH,QVWLWXWHRI 'HYHORSPHQW6WXGLHVDWWKH8QLYHUVLW\RI 6XVVH[ ZKLFKHODERUDWHGRQ
WKHFRQFHSWVRI VXVWDLQDEOHOLYHOLKRRGVHFXULW\ 7KLVSDSHUEXLOWRQWKHRXWOLQHVNHWFKRI
VXVWDLQDEOHUXUDO OLYHOLKRRGVIURPWKH%UXQGWODQG5HSRUW DGGLQJDWKHRUHWLFDOVWUXFWXUH
ZKHUHE\IXQGDPHQWDOFRQFHSWVRI FDSDELOLW\ HTXLW\DQGVXVWDLQDELOLW\ ERWKHQYLURQPHQWDO
DQGVRFLDOVXVWDLQDELOLW\ZHUHSURSRVHG DQGPHDQVRI SUDFWLFDODQDO\VLVRI UXUDOOLYHOLKRRGV
ZHUHFDQYDVVHG LQFOXGLQJDQRWLRQDOFDOFXODWLRQRI QHWFRVWVDQGEHQHILWVIURPOLYHOLKRRG
HQKDQFHPHQWRULQWHQVLILFDWLRQ

)LJXUH  /LYHOLKRRG)ORZV
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&KDPEHUVDQG&RQZD\ 
)RUWKHILUVWWLPH DQDQDWRP\RI KRXVHKROGOLYHOLKRRGVZDVVNHWFKHG DQGWKHQRWLRQRI D
SRUWIROLRRI DVVHWV³ ERWKWDQJLEOHUHVRXUFHVDQGVWRUHVDQGLQWDQJLEOHFODLPVDQGDFFHVV
DVVHWVZDVVXJJHVWHG $ IORZGLDJUDP LOOXVWUDWHG WKHIORZVEHWZHHQSHRSOH
V OLYHOLKRRG
FDSDELOLWLHV WKHLUDFWLYLWLHVDQGWKHLUDVVHWVDQGWKHLUOLYHOLKRRGWKHLUOLYLQJ
&KDPEHUVDQG&RQZD\LGHQWLILHGWZRW\SHVRI VXVWDLQDELOLW\³ HQYLURQPHQWDOVXV
WDLQDELOLW\ ZKLFKZDVFRQFHUQHGZLWKH[WHUQDOLPSDFWVRI OLYHOLKRRGV ERWKORFDOGHVHU
WLILFDWLRQ DQG JOREDO RFHDQ WHPSHUDWXUH ULVH³ DQG VRFLDO VXVWDLQDELOLW\ WKH LQWHUQDO
FDSDFLW\WRZLWKVWDQGVKRFNVRUVWUHVV DQGWRDVVXUHFRQWLQXLW\ 6WUDWHJLHVIRUGHDOLQJZLWK
VKRFNDQGVWUHVVZHUHGUDZQIURPDQXPEHURI ZULWHUV
7KHFRQWLQXLQJ DQGFRQWLQXRXV DGDSWDWLRQ WR LQFUHPHQWDO FKDQJHRI  UXUDOSRSXODWLRQV
ZDVDOVRQRWHG ZLWKH[DPSOHVVXFKDVFURSGLYHUVLILFDWLRQDQGVHHNLQJRIIIDUPLQFRPH
WKURXJKVPDOOVFDOHUXUDOHQWHUSULVHWUDGLWLRQDOKDQGLFUDIWV URDGVLGHPDUNHWV 7KHUROH
RI H[WHUQDODFWRUVJRYHUQPHQW QRQJRYHUQPHQWRUJDQLVDWLRQV GRQRUFRXQWULHVDQGDJHQ
FLHVLQIDFLOLWDWLQJRUKDPSHULQJUXUDOUHVLOLHQFHWRVKRFNDQGLQFUHPHQWDOFKDQJHLVQRWHG
EXWQRWLQFOXGHGLQWKHIORZGLDJUDP
&KDPEHUVDQG&RQZD\VSHQWVRPHWLPHRXWOLQLQJWKHEHQHILWVRI WKHLUWKHRUHWLFDOVWUXFWXUH
RI VXVWDLQDEOHUXUDOOLYHOLKRRGVIRUSUDFWLFDODQDO\VLV DVWKHLUXOWLPDWHDLPZDVWRLPSURYH
SROLF\PDNLQJ QRWUXUDOOLYHOLKRRGV SHUVH DQGLPSURYHGSROLF\PDNLQJ WKH\DUJXH FRPHV
IURPDEHWWHUPRGHOIRUOLYHOLKRRGDQDO\VLV 7KHUHPDLQGHURI WKHLUSDSHURXWOLQHVVKRUW
FRPLQJVLQFRQWHPSRUDQHRXVSROLF\PDNLQJDQGDQDO\VLV DQGRI WKHWHQGHQF\IRUH[SHUW
WRSGRZQDQDO\VLVWRPLVFRQVWUXHUXUDOLQQRYDWLRQ 2QHILQDOWKUHDGWKDWUXQVWKURXJK
WKHSDSHU ZKLFKKDVVRPHUHOHYDQFHWRWKHSUHVHQWVWXG\ LVWKHEHPRDQLQJRI WKHODFNRI
DQDQDO\VLVRI WKHHQYLURQPHQWDOFRVWVRI WKHLQGXVWULDOLVHG ULFKHFRQRPLHVRI WKH1RUWK
DQGWKHULFKDPRQJWKRVHRI WKH6RXWK
$ GRLW\RXUVHOI PDQXDOIRUWKHULFKWRDVVHVVWKHLURZQQHWGHPDQGVZRXOG
&KDPEHUVDQG&RQZD\ FLWH5DKPDWR &RUEHWW ,'6  GH:DDO $JDUZDO
 &KHQ *LOO DOOIURPWKHMRXUQDO 
'LVDVWHUV


VHHPRYHUGXH
&KDPEHUVDQG&RQZD\ 
7KH(FRORJLFDO)RRWSULQWPRGHO GHYHORSHGLQLWLDOO\E\0DWKLV:DFNHUQDJHODQG:LOOLDP
5HHVLQ:DFNHUQDJHODQG5HHV :RUOG:LOGOLIH)XQG,QWHUQDWLRQDO LVMXVW
VXFKD
PDQXDO
DQGZLOOEHGLVFXVVHGODWHULQWKLVUHYLHZ
,QVXPPDU\ &KDPEHUVDQG&RQZD\LQWURGXFHGDPRGHORI UXUDOOLYHOLKRRGVZKLFK
LQWURGXFHGWKHNH\FRQFHSWVRI DVVHWVDQGDFWLYLWLHVVHWV FORVHO\GHILQHGIXQGDPHQWDOQR
WLRQVRI FDSDELOLW\ HTXLW\DQGVXVWDLQDELOLW\DQGRIIHUHGVRPHSROLF\SDUDPHWHUVIRUWKH
DFKLHYHPHQWRI LPSURYHPHQWVLQFDSDELOLW\ HTXLW\DQGVXVWDLQDELOLW\
&KDPEHUVDQG&RQZD\
VSDSHUKDGDQLPPHGLDWHLPSDFWDQGWKH6XVWDLQDEOH/LYHOLKRRG
$SSURDFKZDV E\ WKHPRVWIDYRXUHGDSSURDFKWRSRYHUW\UHGXFWLRQLQWKHLQWHUQD
WLRQDOGHYHORSPHQWFRPPXQLW\ 6ROHVEXU\
V WLPHOLQHEHORZVKRZVVRPHHDUO\
PLOHVWRQHV
7DEOH  7LPHOLQHRI 'HYHORSPHQWV 6XVWDLQDEOH/LYHOLKRRGV$SSURDFK
<HDU (YHQW
 :RUOG&RPPLVVLRQRQ(QYLURQPHQWDQG'HYHORSPHQWUHOHDVHV

2XU&RPPRQ)XWXUH
 ZLWKVXVWDLQDEOHOLYHOLKRRGVRXWOLQHG
 6XVWDLQDEOH5XUDO/LYHOLKRRGV 3UDFWLFDOFRQFHSWVIRUWKHVW
&HQWXU\ SXEOLVKHGE\,QVWLWXWHRI 'HYHORSPHQW6WXGLHV
 2[IDPEHJLQVWRHPSOR\6XVWDLQDEOH/LYHOLKRRG$SSURDFKHVLQ
LPSURYLQJSURMHFWVWUDWHJLHVDQGVWDII WUDLQLQJ
 &$5( DGRSWVKRXVHKROGOLYHOLKRRGVHFXULW\DVDSURJUDPPLQJ
IUDPHZRUN
 81'3 DGRSWV(PSOR\PHQWDQG6XVWDLQDEOH/LYHOLKRRGVDVRQH
RI ILYHSULRULWLHVLQLWVKXPDQGHYHORSPHQWPDQGDWH
 8.'HSDUWPHQWIRU,QWHUQDWLRQDO'HYHORSPHQWODXQFKHV
PDMRUUHVHDUFKSURJUDPPHRQ6XVWDLQDEOH/LYHOLKRRGV
 )$281'3 JURXSRQ3DUWLFLSDWRU\$SSURDFKHVDQG0HWKRGVWR
6XSSRUW6XVWDLQDEOH/LYHOLKRRGVDQG)RRG6HFXULW\ILUVWPHHWV
)UDPHZRUNVIRU$QDO\VLV³ 6FRRQHV &DUQH\DQG(OOLV
7KHGHYHORSPHQWRI PHWKRGRORJLHVIRUWKHVXVWDLQDEOHOLYHOLKRRGVDSSURDFKZDV QRWVXU
SULVLQJO\ FHQWUHGLQWKH8QLWHG.LQJGRPZKHUH&KDPEHUVWDXJKW /LYHOLKRRGIUDPHZRUN
DQDO\VLV WKHDSSURDFKZKLFKZLOOEHIROORZHG LQ WKLVVWXG\ DSSHDUHGILUVW LQ ,DQ
6FRRQHV DWWKH,QVWLWXWHRI 'HYHORSPHQW6WXGLHVDWWKH8QLYHUVLW\RI 6XVVH[SXEOLVKHG
:RUNLQJ3DSHU 
6XVWDLQDEOH5XUDO/LYHOLKRRGV $ )UDPHZRUNIRU$QDO\VLV
6FRRQHV
 ,Q WKH VDPH\HDU WKH8.'HSDUWPHQW IRU ,QWHUQDWLRQDO'HYHORSPHQW UHOHDVHG
6XVWDLQDEOH5XUDO/LYHOLKRRGV :KDWFRQWULEXWLRQVFDQZHPDNH"HGLWHGE\'LDQD&DU
QH\ ,QKHULQWURGXFWLRQ &DUQH\ LQFOXGHVDIUDPHZRUNDQDO\VLVPRGHO ,Q

5XUDO/LYHOLKRRGVDQG'LYHUVLW\LQ'HYHORSLQJ&RXQWULHV
E\)UDQN(OOLVZDVSXEOLVKHG
(OOLVH[DPLQHGWKHQDWXUHRI UXUDOOLYHOLKRRGVZLWKSDUWLFXODUHPSKDVLVRQWKHUROHSOD\HG
E\OLYHOLKRRGGLYHUVLILFDWLRQLQVSUHDGLQJULVNDQGLQHQKDQFLQJOLYHOLKRRGDVVHWV +HDOVR
LQFOXGHGKLVYHUVLRQRI WKHIUDPHZRUN(OOLV 

6FRRQHVDQG&DUQH\DGGHGDPDMRUHQKDQFHPHQW WR WKHIORZPRGHORI &KDPEHUVDQG
&RQZD\ LQZKLFKDQXPEHURI GHILFLHQFLHVDUHDGGUHVVHG (VSHFLDOO\ LPSRUWDQW LV WKH
UHFRJQLWLRQRI KRZWKHLQWHUSOD\EHWZHHQSHRSOH
VDVVHWVDQGWKHLUDFWLYLWLHVDQGWKHRXW
FRPHVRI WKRVHDFWLYLWLHVLVPHGLDWHGE\H[WHUQDODQGLQWHUQDOLQIOXHQFHV (OOLVDGGHGWR
WKHLUHQKDQFHPHQWVDQGSURYLGHGDIXOOHUH[SRVLWLRQRI WKHYDULRXVHOHPHQWVRI WKHIUDPH
ZRUNV
$ PXFKPRUHGHWDLOHGWUHDWPHQWRI WKHIUDPHZRUNVIRUDQDO\VLVRI 6FRRQHV &DUQH\DQG
(OOLVLVRIIHUHGLQFKDSWHU  DORQJZLWKGLDJUDPVRI WKHLUUHVSHFWLYHIUDPHZRUNV)LJXUH 
)LJXUH  DQG)LJXUH  UHVSHFWLYHO\
&ULWLFVRI WKHPRGHOVSXWIRUZDUGE\6FRRQHV &DUQH\DQG(OOLV³ DQGWKH\KDYHEHHQ
IHZDQGIDUEHWZHHQ³ KDYHIRFXVVHGPDLQO\RQWKHPLFUROHYHO ZLWKPLQRUDGGLWLRQVRU
VXEWUDFWLRQVWRYDULRXVDVSHFWVXQGHUWUHDWPHQW &XOWXUDO SROLWLFDODQGV\PEROLFFDSLWDO
KDYHYDULRXVO\EHHQSURSRVHGDVRWKHUFODVVHVRI OLYHOLKRRGDVVHWV GUDZLQJRQWKHZRUNV
RI 3LHUUH%RXUGLHXVHH6FRRQHV  7KHUHKDVDOVREHHQPXFKDJRQLVLQJRYHUZKDW
VKRXOGDQGVKRXOGQRWEHLQFOXGHGLQZKDWKDVEHFRPHNQRZQDVWKH
3,3 ER[
3ROLFLHV
,QVWLWXWLRQVDQG3URFHVVHV +REOH\VXPPDULVHVDQXPEHURI VWXGLHVFRQFHUQHG
ZLWKWKHFRPSRVLWLRQRI WKH3,3 ER[ 0XFKRI WKHGHEDWHKDVEHHQFRQGXFWHGDPRQJWKH
FRWHULH LQWKH8QLWHG.LQJGRP FHQWUHGRQWKH'HSDUWPHQWIRU,QWHUQDWLRQDO'HYHORS
PHQW WKH,QVWLWXWHIRU'HYHORSPHQW6WXGLHVDQGWKH2YHUVHDV'HYHORSPHQW,QVWLWXWH
6WULQJHQWFULWLFVDUHKDUGWRILQG
'RUZDUGHWDO DUJXHGIRUDPRUHGUDPDWLFRYHUKDXORI WKHVWUXFWXUHRI WKHPRGHO
FODLPLQJWKDWQRWHQRXJKHPSKDVLVLVJLYHQWRWKHUROHRI PDUNHWVLQWKHPRGHO³PDUNHWV
LQSUDFWLFHWKDWLV³ QRWVLPSO\
DSUHRFFXSDWLRQZLWKQHRFODVVLFDOFRPSHWLWLYHPDUNHWV

  7KHGLDJUDPPDWLFUHSUHVHQWDWLRQRI 'RUZDUGHWDO
VSURSRVHGIUDPHZRUN
LVGLIILFXOW WR IROORZ VHH DQG LV OHVVXVHIXO WRDVWXG\RI VXEVLVWHQFHEDVHG
OLYHOLKRRGV LQZKLFKWKHPDUNHWLQDQ\IRUPSOD\VDSHULSKHUDOUROH &DUQH\ $QQH[
 VKRZVDYDULHW\RI DOWHUQDWLYHGLDJUDPPDWLFUHSUHVHQWDWLRQVRI WKHIUDPHZRUN DOO
PRUHRUOHVVFRQFHSWXDOO\VLPLODU DOOZLWKGLIILFXOWLHVLQUHSUHVHQWLQJIORZV 'RUZDUGHW
DO
VREMHFWLRQVFRXOGFRQFHLYDEO\EHPHWE\LQFOXGLQJPDUNHWVLQSUDFWLFHLQZKDW6FRRQHV
ER[HVDVLQVWLWXWLRQVDQGRUJDQLVDWLRQVVHH)LJXUH  7KLVLVZKDW(OOLVKDVHIILFDFLRXVO\
GRQH
&DVWURH[DPLQHVNH\LVVXHVLQQDWXUDOUHVRXUFHPDQDJHPHQWLQ$IULFD ZKHUHUHV
ROXWLRQRI LQWUDFWDEOHVXVWDLQDELOLW\DQGOLYHOLKRRGVHFXULW\FRQIOLFWVKDYHSURYHGQHDULP
SRVVLEOH LQWKHOLJKWRI WKH86$LG1:3 1DWXUH :HDOWK 3RZHUIUDPHZRUN 7KH1:3
IUDPHZRUNVHH$QGHUVRQHPSKDVLVHVWKHOLQNVEHWZHHQVXVWDLQDEOHQDWXUDOUHVRXUFH
PDQDJHPHQW WKHULJKWVRI LQGLJHQRXVSRSXODWLRQVDQGWKHLUQHHGIRUOLYHOLKRRGVHFXULW\
+RZHYHU DVLGHIURPVWDWHPHQWVRI LQWHQWRUJRRGLQWHQWLRQVLWRIIHUVQRSUDFWLFDOPHDQV
RI DQDO\VLV &DVWURQRWHVDQDKLVWRULFDOEHQWLQWKHIUDPHZRUN
+LVWRU\FRQGLWLRQVFRQWHPSRUDU\VRFLDODFWLRQ DQGIDLOXUHWRWDNHLWLQWRDF
FRXQWUHVXOWVLQGLVDSSRLQWLQJSROLFLHV SURJUDPV DQGSURMHFWV
&DVWUR 
7KH1:3 IUDPHZRUNLVDQDWXUDOUHVRXUFHPDQDJHPHQWIUDPHZRUNZKLFKIRFXVVHVILUPO\
RQ WKH FRQQHFWLRQ EHWZHHQ QDWXUH DQG SHRSOH DQG SHRSOH VWLOO VHHP WR EH WKH 
SURE
OHP

6FRRQHV &DUQH\ 0RVHU (OOLV &ODUN +REOH\DPRQJRWKHUV

7KHVXVWDLQDEOH OLYHOLKRRGVDSSURDFKKDVEHHQWHVWHGLQDYDULHW\RI VLWXDWLRQVRYHUWKH
\HDUVVLQFH2[IDP &$5( DQG81'3 DGRSWHGLW ZLWKVRPHUHILQHPHQWVRYHUWLPHDQG
ZLWK)$2 DOVRDGRSWLQJWKHDSSURDFK 0DQ\VWXGLHVKDYHDGRSWHGDQGDGDSWHGOLYHOLKRRG
IUDPHZRUNDQDO\VLV
$VKOH\XVHGDVLPSOLILHGYHUVLRQRI WKHIUDPHZRUNWRWHVWLWVILWZLWK1DWXUDO5H
VRXUFH0DQDJHPHQWSURMHFWVLQ$IULFD 0RVHUDQG)HOWRQDGDSWWKHIUDPHZRUNWR
DVVLVWLQFRQVWUXFWLQJDQDVVHWLQGH[LQDQXUEDQ(FXDGRULDQVHWWLQJ 'XQFRPEH
DVVHVVHVWKHFDSDFLW\RI ,QIRUPDWLRQDQG&RPPXQLFDWLRQ7HFKQRORJ\WRDLGZLWKSRYHUW\
UHGXFWLRQWKURXJKPLFURHQWHUSULVH DQG1HOVRQHWDO DSSO\LWWR$XVWUDOLDQEURDG
DFUHDJULFXOWXUH LQFRQVWUXFWLQJDQLQGH[RI YXOQHUDELOLW\WRVWUXFWXUDODGMXVWPHQW ODWHU
XSGDWHG1HOVRQ HWDO D E +DLGDUXVHVWKHIUDPHZRUNWRDQDO\VHWKH
FDXVHVRI DVXFFHVVIXOVKLIWIURPDJULFXOWXUHWRKRUWLFXOWXUHLQDUHJLRQLQ/HEDQRQ $KPHG
DQDO\VHVDILVKIDUPLQJFRPPXQLW\LQ%DQJODGHVK %KDQGDULDQG*UDQWDQDO
\VHOLYHOLKRRGVHFXULW\DPRQJDJULFXOWXUDOKRXVHKROGVLQ1HSDO 6KDZFRQGXFWHG
DQDQDO\VLVRI OLYHOLKRRGVDVSDUWRI DVWXG\ORRNLQJDW6UL/DQNDQUHFRYHU\IURPWKH
WVXQDPL 7KHEUHDGWKRI DSSOLFDWLRQVRI WKHPRGHODWDZLGHUDQJHRI VFDOHVIURPYLO
ODJHWRQDWLRQDODQGEH\RQG LVDUHDVRQDEOHLQGLFDWRURI WKHUREXVWQHVVRI WKHVXVWDLQDEOH
OLYHOLKRRGVDSSURDFK
2I FRXUVH WKHVXVWDLQDEOHOLYHOLKRRGVDSSURDFKKDVQRWEHHQXQLYHUVDOO\DGRSWHG 7KH81
0LOOHQQLXPSURMHFWDQGWKH:RUOG%DQNDSSHDUQRWWRKDYHQRWLFHGLW GHVSLWHUHFRJQLVLQJ
WKHUROHRI UXUDODJULFXOWXUHLQIRRGVHFXULW\ 6DFKV  UHJDUGVDQ\WKLQJRWKHU WKDQ
FRPPHUFLDODJULFXOWXUHDVG\VIXQFWLRQDO WKH:RUOG%DQN5HVHDUFK*URXSVHHPWR
UHJDUGWKHSUREOHPRI UXUDODJULFXOWXUHDQDO\VLVDVEHLQJRQHRI SRRUGDWDFROOHFWLRQ UDWKHU
WKDQSRRUO\XQGHUVWRRGOLYHOLKRRGV
7KLVVWXG\ZLOOXWLOLVHWKHOLYHOLKRRGIUDPHZRUNDQDO\VLVPHWKRGVRI WKHVXVWDLQDEOHOLYHOL
KRRGVDSSURDFK DVLWRIIHUVPRUHKRSHRI FRPLQJWRWHUPVZLWKVXEVLVWHQFHDQGVXEVLVWHQFH
SOXVOLYHOLKRRGV HVSHFLDOO\ZKHQWKHXQLWRI PHDVXUHDGRSWHG WKDWRI SHUFHQWDJHSDUWLFL
SDWLRQ LVQRWDPHQDEOHWRDQHROLEHUDOHFRQRPLFDQDO\VLV
 0HWDSKRUVRI GHYHORSPHQW
7KHILQDOUHVHDUFKWDVNWREHXQGHUWDNHQLVWREXLOGDGHYHORSPHQWLQGLFDWRUZKLFKZLOOFKDO
OHQJHWKHGRPLQDQWYLHZRI GHYHORSPHQWH[SUHVVHGWKURXJKWKHGHYHORSPHQWLQGLFDWRUV
GLVFXVVHGKHUHXQGHU
$ WKRURXJKJRLQJVXUYH\RI WKHKLVWRU\RI GHYHORSPHQWLQGLFDWRUVZLOOQRWEHDWWHPSWHG
KHUH RWKHUWKDQWRQRWHLQSDVVLQJWKDWWKHWUHQGKDVEHHQWRZDUGVHYHUPRUHHODERUDWLRQ
VRSKLVWLFDWLRQDQGSUROLIHUDWLRQ IURPVLQJOHHFRQRPLFYDULDEOHLQGLFDWRUVVXFKDV*URVV
'RPHVWLF3URGXFWSHUFDSLWDVHH&KDPEHUV %DVWHU 6HHUVIRURYHUYLHZV
WKURXJKJURXSHGHFRQRPLF VRFLDODQGSROLWLFDOLQGLFDWRUV+LFNVDQG6WUHHWHQ 'DV
JXSWDDQG:HDOHWRWKHFRPSRVLWHYDULDEOH LQGLFHVVHH0RUULV 0F*LOOLYUD\
 XO+DTIRUGLVFXVVLRQZKLFKZLOOEHGLVFXVVHGKHUH
'HYHORSPHQWLQGLFDWRUVDUHDEVWUDFWPRGHOV DQGOLNHDOOPRGHOVWKH\UHSUHVHQWDQDWWHPSW
WRFDSWXUHWKHHVVHQWLDODVSHFWVRI DSHUFHLYHGUHDOLW\ E\VHOHFWLQJDQGGHSOR\LQJD OLP
LWHGVHWRI IHDWXUHVRI WKDWUHDOLW\ 7KH+XPDQ'HYHORSPHQW,QGH[LVDQDEVWUDFWPRGHO
RI DSHUFHLYHGUHDOLW\ $VWKHQDPHVXJJHVWV LWVDXWKRUVFODLPWRPRGHOKXPDQGHYHORS
PHQW E\VHOHFWLQJDQGFRPELQLQJWKUHHSXUSRUWHGIHDWXUHV LQWRDQLQGH[YDULDEOH 7KH

IHDWXUHVVHOHFWHGWRUHSUHVHQWKXPDQGHYHORSPHQWDUH OHYHOVRI VFKRROHGXFDWLRQDFURVV
WKHSRSXODWLRQ OLIHH[SHFWDQF\DWELUWK DQGSHUFDSLWDVKDUHRI *URVV1DWLRQDO,QFRPH
7KHDXWKRUV LWFDQEHSUHVXPHG GRQRWFODLPWKDWDQ\RI WKHWKUHHYDULDEOHVDUH LQDQG
RI WKHPVHOYHV PRGHOVRI KXPDQGHYHORSPHQW ,WLVLQFRPELQLQJWKHWKUHHYDULDEOHVLQWR
RQHFRPSRVLWHYDULDEOHWKDWWKHHVVHQWLDOIHDWXUHVRI KXPDQGHYHORSPHQWDUHFODLPHGWR
KDYHEHHQHQFDSVXODWHG
7KHDFLGWHVW IRUDFFHSWDQFHRI DQ\PRGHO LQFOXGLQJ WKH+XPDQ'HYHORSPHQW ,QGH[
ZRXOGVHHPWREHLQKRZFORVHO\LWDFFRUGVZLWKWKHSHUFHLYHGUHDOLW\RI WKHDXGLHQFHLWLV
LQWHQGHGWRDGGUHVV ,I WKHDEVWUDFWHGIHDWXUHVRI WKHPRGHOFDSWXUHQRQHRI WKHSHUFHLYHG
UHDOLW\RI LWVDXGLHQFH WKHQLWIDLOV ,I LWFDSWXUHVVRPH RUDSSURDFKHVFORVHO\WRWKHDXGLHQFH
YLHZ WKHQLWFDQEHVDLGWRVXFFHHG
,QDGGLWLRQ LI WKHFRQWH[WXDOEDFNJURXQGRI ZKDWLVEHLQJPRGHOOHGLVLJQRUHG RUVHWWR
]HUR WKHQDQRWKHUOD\HURI DEVWUDFWLRQLVDGGHGWRWKHPRGHO
:HOLYHLQDG\QDPLFZRUOG +XPDQSRSXODWLRQOHYHOVDUHULVLQJ FHUHDOIRRGVWRFNVDUH
IDOOLQJDQGWKHQDWXUHRI IRRGDQGILQDQFLDOFULVHVLVQRORQJHUORFDO EXWJOREDO +XPDQ
SURGXFHGFDUERQSROOXWLRQKDVUHDFKHGOHYHOVVXFKWKDWFOLPDWHZLGHHIIHFWVDUHEHLQJRE
VHUYHGDQGLWDSSHDUVWKDWWKHIRFXVRI HFRQRPLFSRZHUPD\EHVKLIWLQJWRZDUGV$VLD ,I
PRGHOVDUHSURGXFHGZKLFKGRQRWWDNHDFFRXQWRI VXFKFRQWH[WXDOEDFNJURXQGHIIHFWV
³ RUWDNHWKHPWREHRI QRFRQVHTXHQFH³ WKH\DUHIXUWKHUUHPRYHGIURPSHUFHLYHG
LQGHHGREMHFWLYHUHDOLW\ DOPRVWWRWKHSRLQWZKHUHWKH\FHDVHEHLQJPRGHOVDQGEHFRPH
PHWDSKRUV
7KHGRPLQDQWPHWDSKRUVRI GHYHORSPHQWJLYHVFDQW UHJDUG WRFRQWH[WXDOFRQWLQJHQF\
7KDWLV WKHGHYHORSPHQWVXSSRVHGO\EHLQJPRGHOOHGLVEHQHILFLDOHYHU\ZKHUH DWDQ\WLPH
DQGLQDQ\FRQWH[W ,QDVLPLODUZD\ DOWKRXJKVXSSRVHGO\GHVFULSWLYHLQLQWHQW WKH\DUH
DOVRQRUPDWLYHLQHIIHFW 7KH\DGRSWDVHWRI IHDWXUHVSHFXOLDUWRJOREDOLVHG LQGXVWULDOLVHG
HFRQRPLHVDV WKH SDWKRXWRI SRYHUW\WRGHYHORSPHQWDQGGLVFRXQWDQ\WKLQJHOVH RULQWKH
FDVHRI WKH(FRORJLFDO)RRWSULQW GRWKHRSSRVLWH
7KLVUHYLHZRI GHYHORSPHQWPHWDSKRUVOLPLWVLWVHOI WRWKUHHLQGLFDWRUV IRUWZRUHDVRQV
)LUVW GHVSLWHWKHLUVHHPLQJVLPSOLFLW\ LQGLFDWRUVWHQGWREHFRPSOH[FUHDWLRQVZLWKODUJH
QXPEHUVRI LQKHUHQWDVVXPSWLRQV ZKLFKPDNHVWKHPGLIILFXOWWRH[SODLQDQGWRFULWLTXH
6HFRQG WKHUHKDVEHHQDQH[SRQHQWLDOSUROLIHUDWLRQRI LQGH[YDULDEOHLQGLFDWRUVLQUHFHQW
WLPHV QRQHRI ZKLFKKDYHVWRRGWKHWHVWRI WLPHDQGXVHVXIILFLHQWO\WR\HWZDUUDQWDFORVHU
ORRN
2I WKHWKUHHLQGLFDWRUVFKRVHQ RQHGHFODUHV LWVHOI DQLQGH[ WKH+XPDQ'HYHORSPHQW
,QGH[ 7KHRWKHUWZRDUHDOVRFRPSRVLWHYDULDEOHPHDVXUHV EXWDUHJHQHUDOO\QRWVSRNHQ
RI DVLQGLFHV 7KH\DUHWKH:RUOG%DQN
V,QWHUQDWLRQDO3RYHUW\/LQH DQGWKH:RUOG:LOGOLIH
)HGHUDWLRQ
V(FRORJLFDO)RRWSULQW
&RQVLGHUHGIRUGLVFXVVLRQ EXWH[FOXGHG ZHUHWKH+DSS\3ODQHW,QGH[ *URVV1DWLRQDO
+DSSLQHVVDQGWKH+XPDQ$VVHWV,QGH[RI WKH8QLWHG1DWLRQV&RQIHUHQFHRQ7UDGHDQG
'HYHORSPHQW 81&7$'DORQJZLWKQXPHURXVRWKHUV RQJURXQGVRI ODFNRI JHQHUDO
DFFHSWDQFHDQGXVH 1RQHRI WKHVHPHDVXUHVKDVDFKLHYHGWKHSHQHWUDWLRQLQWRSXEOLFFRQ
VFLRXVQHVVRI WKH,QWHUQDWLRQDO3RYHUW\/LQHDQGWKH(FRORJLFDO)RRWSULQW ZKLFKKDYHEHHQ
H[WUDRUGLQDULO\VXFFHVVIXOLQHQFDSVXODWLQJDUDQJHRI FRPSOH[LGHDVDQGPHDVXUHPHQWVLQ
0DSOHFURIW DILUPRI GHYHORSPHQWFRQVXOWDQWV³ VHHKWWSPDSOHFURIWFRP³ FODLPVWRSURYLGHRYHU
VHSDUDWHLQGLFHVRI JOREDOVRFLDO HQYLURQPHQWDODQGVHFXULW\ULVNV

DVLPSOH HDVLO\UHFDOOHGLPDJH 1RQHKDYHWKHKLVWRU\RI WKH+XPDQ'HYHORSPHQW,QGH[
SUHVHQWHGILUVWLQ8QLWHG1DWLRQV'HYHORSPHQW3URJUDPPH LY
7KHGHYHORSPHQW LQGLFDWRUZKLFKZLOO EHSUHVHQWHG LQ WKLV VWXG\ DV D FKDOOHQJH WR WKH
GRPLQDQWYLHZ H[DPLQHV UHVLOLHQFH WR IRRG LQVHFXULW\ DPRQJQDWLRQV 7KH WHUP 
IRRG
LQVHFXULW\
KDVEHHQFDUHIXOO\FKRVHQ LQWKHOLJKWRI WKHZD\LQZKLFK
IRRGVHFXULW\
KDV
EHFRPHDSXWDWLYHDLPDQGFDWFKDOOMXVWLILFDWLRQIRUDOOVRUWVRI GHYHORSPHQWSROLFLHVDQG
SURMHFWV ,QDGGLWLRQ IRRGVHFXULW\KDVGHYHORSHGDVSHFLDOLVHGPHDQLQJLQWKHLQWHOOHFWXDO
SURSHUW\GHEDWH $GYHUVHLPSDFWVRQ
IRRGVHFXULW\
DUHOHGDVHYLGHQFHLQDWWDFNVE\FULWLFV
RQWKHSUDFWLFHVRI JOREDOLVHGDJULFXOWXUDOFRQJORPHUDWHV ZKRVHSDWHQWLQJRI VHHGYDULHWLHV
SUHYHQWVDJULFXOWXUDOVPDOOKROGHUVIURPVWRULQJVHHGIRUVRZLQJ WKXVELQGLQJWKHPWRWKH
FRQJORPHUDWHVDVXQZLOOLQJFOLHQWV
$XV$,' MXVWLILHVIXQGLQJRI WKH$XVWUDOLDQ&HQWUHIRU,QWHUQDWLRQDO$JULFXOWXUDO5HVHDUFK
DQGWKHWUDQVQDWLRQDO&RQVXOWDWLYH*URXSRQ,QWHUQDWLRQDO$JULFXOWXUDO5HVHDUFKIRUPHG
LQRQ
IRRGVHFXULW\
JURXQGV
:LWKRXWWKH&*,$5
VZRUN LWLVHVWLPDWHGWKDWGHYHORSLQJFRXQWULHVZRXOG
SURGXFHSHUFHQWOHVVIRRG ZRUOGIRRGDQGIHHGJUDLQSULFHVZRXOGEH
SHUFHQWKLJKHU DQGPLOOLRQPRUHFKLOGUHQZRXOGEHPDOQRXULVKHG
$XV$,'  
6LPLODUDUJXPHQWVVXSSRUWWKH)RRGDQG$JULFXOWXUH2UJDQLVDWLRQ
V 
3DFLILF)RRG6HFX
ULW\7RRONLW
 DILYHSDSHUVHULHV)RRGDQG$JULFXOWXUH2UJDQLVDWLRQRI WKH8QLWHG1D
WLRQVZKLFK ZKLOHDGYRFDWLQJFKDQJH LQDJULFXOWXUDOSUDFWLFHV IRUEHWWHU
RXWFRPHV GRHVDFNQRZOHGJHWKDWFXUUHQWSUDFWLFHVPD\SURPRWH
IRRGVHFXULW\

2QWKHRWKHUKDQG 3ROORFN :HOHJWDELW 6PLWKVRQDQG/HQQH /HERW
DQG6DUGRVDUJXHWKDWFXUUHQW3DFLILFSUDFWLFHVVXFKDVYHJHFXOWXUH3ROORFN
V
WHUPIRUYHJHWDWLYHDJULFXOWXUH YDULHWDOGLYHUVLW\DQGSODQWLQJVRI 
GLVDVWHUUHVLVWDQWIRRG
FURSV
:HOHJWDELW ³ WKHFRQWLQXDQFHRI WULHGDQGWUXHSUDFWLFH³ ZLOOFRQWLQXH
WRHQVXUH
IRRGVHFXULW\

(YHQWKH:RUOG,QWHOOHFWXDO3URSHUW\2UJDQLVDWLRQOD\VFODLPWR
IRRGVHFXULW\

5HDOL]LQJ>VLF@RXUSRWHQWLDOWRSURGXFHHQRXJKIRRGIRUWKHZRUOG
VH[SDQG
LQJSRSXODWLRQZLOOUHPDLQDPDMRUFKDOOHQJHLQWKHIXWXUHDQGRQHLQZKLFK
LQWHOOHFWXDOSURSHUW\,3 ULJKWVZLOOSOD\DNH\UROH
:,32  

)RRGVHFXULW\
FDQEHFRQVFULSWHGWRDQ\FDXVH LWVHHPV
 (FRORJLFDO)RRWSULQW
2QWKHIDFHRI LW WKH(FRORJLFDO)RRWSULQW ILUVWLQWURGXFHGE\:DFNHUQDJHODQG5HHVLQ
:RUOG:LOGOLIH)XQG,QWHUQDWLRQDO VHHPVDOLWWOHRXWVLGHWKHFRPSDVVRI WKLV
VWXG\ DVLWLVFRQFHUQHGSULPDULO\ZLWKSURPRWLQJDQXQGHUVWDQGLQJRI WKHQH[XVEHWZHHQ
KXPDQDFWLYLW\DQGWKH(DUWK
VELRORJLFDOFDSDFLW\
%LRORJLFDOPDWWHULVSURGXFHGE\WKHSODQHWDQGFRQVXPHGE\KXPDQV ,I KXPDQVFRQVXPH
PRUHLQDWLPHIUDPHWKDQWKHSODQHWFDQUHSURGXFH ZHKDYHELRORJLFDOGHEW 7KLVSUREOHP
LVHQFDSVXODWHGE\ WKHPHWDSKRULF 
IRRWSULQW
 7KHELJJHU WKH IRRWSULQW WKHELJJHU WKH

SUREOHP 7KHVL]HRI  WKHIRRWSULQW LVPHDVXUHG LQJOREDOKHFWDUHV³ WKHVHDUH 
ZRUOG
DYHUDJHKHFWDUHV
 ZKLFKUHSUHVHQWWKHDYHUDJHELRSURGXFWLYLW\RI DOOODQGW\SHV DQGRI WKH
VHD(ZLQJHWDO  
7KHDGYDQWDJHRI XVLQJDUHSUHVHQWDWLRQDOODQGXQLWLVWKDWLQWHUQDWLRQDOWUDGHIORZVFDQ
EHTXDQWLILHG EHFDXVHWKH\DUHQRWVLPSO\DSK\VLFDODUHD WKH\DUHWKHELRSURGXFWLYLW\RI
WKDWDUHD WKXVZKHQFRDOIORZVWR&KLQDIURP$XVWUDOLD WKH
IRRWSULQW
RI WKDWIORZFDQEH
TXDQWLILHGLQJOREDOKHFWDUHV
7KHUHDVRQWKDWWKH(FRORJLFDO)RRWSULQWDSSHDUVLQWKLVUHYLHZLVWKDWLWLV HVVHQWLDOO\ DQ
HFRQRPLFDQDO\VLVDQGUDQNLQJRI FRXQWULHV ZKLFK XQOLNHWKHRWKHULQGLFDWRUVGLVFXVVHG
IDYRXUVWKRVHFRXQWULHVZLWKORZSURGXFWLRQDQGFRQVXPSWLRQOHYHOVDQGSUHVHQWVDQXQ
IDYRXUDEOHSLFWXUHRI KLJKFRQVXPSWLRQ KLJKSURGXFWLRQUHJLPHV VXFKDVJOREDOLVHG LQ
GXVWULDOLVHGHFRQRPLHV
7KHUHLVDQRUPDWLYHDLPLQWKLVPHWDSKRULFPHDVXUH³ H[FHVVLYHFRQVXPSWLRQLVUHYHDOHG
DQGLPSOLFLWLQWKDWUHYHODWLRQLVWKDWUHGXFWLRQLQFRQVXPSWLRQLVUHTXLUHGWRUHVWRUHWKH
ELRORJLFDOGHILFLWWREDODQFHRUEHWWHU +HUHWKHPHWDSKRULVH[WHQGHGIURPWKHSHUVRQDO
WRWKHXQLYHUVDO³ WKHELRORJLFDOGHEW LVPHDVXUHG LQ 
(DUWKV
 &XUUHQWUDWHVRI KXPDQ
FRQVXPSWLRQDQGZDVWHDEVRUSWLRQUHTXLUHPRUHWKDQRQH(DUWK $WFXUUHQWFRQVXPS
WLRQDQGZDVWHDEVRUSWLRQ OHYHOV E\ WZR(DUWKVZLOOEHQHHGHG WRVDWLVI\KXPDQ
GHPDQGV
7KHZRUOG DYHUDJHJOREDOKHFWDUHVSHUSHUVRQ LV  J+D 2I WKHFRXQWULHVUDQNHG
DERYHWKLVZRUOGDYHUDJH RQO\1DPLELDDQG%RWVZDQDKDYHVLJQLILFDQWVXEVLVWHQFHEDVHG
SURGXFWLRQVHFWRUV 7KH\DUHUDQNHGDQGUHVSHFWLYHO\ 2I WKHFRXQWULHVOLVWHGDV
EHLQJDWRUDERYHWKH
VXVWDLQDELOLW\WLSSLQJSRLQW
RI FRQVXPSWLRQDQGZDVWHDEVRUSWLRQ³
J+DSHUSHUVRQ:RUOG:LOGOLIH)XQG,QWHUQDWLRQDO  ³ RQO\6XGDQ
LQDGGLWLRQ KDVVLJQLILFDQWVXEVLVWHQFHEDVHGSURGXFWLRQ 6XGDQ LV WKHRQO\FRXQWU\ WR
DSSHDULQWKHWRS
IRRWSULQWV
DQGWREHFRQFXUUHQWO\LQFOXGHGLQWKH8QLWHG1DWLRQV

/HDVW'HYHORSHG&RXQWULHV
OLVW
)RU$IULFD DOOFRXQWULHV H[FHSW0DXULWLXVDQG6RXWK$IULFDDUHEHORZWKDWSRLQW 0RVW
3DFLILFFRXQWULHVDUHQRZH[FOXGHGIURPWKH
IRRWSULQW
OLVWLQJVEHFDXVHWKHSRSXODWLRQFXW
RII LVRQHPLOOLRQ %\LQIHUHQFHIURPWKH3DSXD1HZ*XLQHDIRRWSULQW J+DSHUVRQ
WKH\³ WKH 3DFLILF QDWLRQV³ ZRXOG DOVR EH EHORZ WKH WLSSLQJ SRLQW 9DQXDWX
V IRRW
SULQWZDVJ+DSHUVRQLQ 6DPRD
VJ+DSHUVRQ1HZ(FRQRPLFV)RXQGD
WLRQ)ULHQGVRI WKH(DUWK
&OHDUO\ WKHPHVVDJHIURPWKH(FRORJLFDO)RRWSULQWLVWKDWFRXQWULHVZKLFKDUHHOVHZKHUH
ODEHOOHG
XQGHUGHYHORSHG
DUHKHUHFKDUDFWHULVHGDVKLJKO\GHYHORSHG LQWKDWWKH\DUHDO
UHDG\OLYLQJVXVWDLQDEO\ ZKHUHDVWKRVHFRXQWULHVHOVHZKHUHGHQRWHG
KLJKO\GHYHORSHG
DUH
VWUXJJOLQJWROLYHVXVWDLQDEO\³ WKH\DUH
RYHUGHYHORSHG

$OOLVQRWVZHHWQHVVDQGOLJKWKRZHYHU
:KLOHWKH(FRORJLFDO)RRWSULQWLVHORTXHQW SHUKDSVHYHQORTXDFLRXV RQWKHXQVXVWDLQDEOH
SUDFWLFHVRI KLJKFRQVXPSWLRQVRFLHWLHV LWLVVLOHQWRQWKHVXIIHULQJZKLFKPD\DFFRPSDQ\
DORZIRRWSULQW ,I DFRXQWU\KDVDORZIRRWSULQW EXWPRVWRI WKHSRSXODWLRQDUHKXQJU\ RU
KRPHOHVV RUOLYLQJXQGHUFRQGLWLRQVRI ZDURUFLYLODQDUFK\ WKHQWKDWORZIRRWSULQWFRPHV
2QHSOXVSHUFHQWRI DQRWKHU
:RUOG:LOGOLIH)XQG,QWHUQDWLRQDO ³ SURMHFWHGSRSXODWLRQLQFUHDVHVDUHLQFOXGHGLQWKHFDOFX
ODWLRQV

DWDQXQDFFHSWDEOHFRVW 7KHLGHDRI 
VXVWDLQDELOLW\
SURPRWHGE\WKH(FRORJLFDO)RRWSULQW
GRHVQRWLQFOXGHVRFLDODQGFXOWXUDOVXVWDLQDELOLW\DPRQJLWVFRQFHUQV
$VDGHYHORSPHQWLQGLFDWRU WKH(FRORJLFDO)RRWSULQWLVQRUPDWLYH³ WKHUHLVRQO\RQHULJKW
ZD\³ DQGLWLVQRWERXQGE\FRQWH[WXDOFRQWLQJHQF\ ,PSURYHGVXVWDLQDELOLW\LVYLHZHG
SRVLWLYHO\ QRPDWWHUZKDWWKHVRFLDORUKXPDQFRVWVPD\EH ,QDWLPHRI LQFUHDVLQJJOREDO
IRRGLQVHFXULW\ LWFRXOGZHOOEHWKDWDEDODQFHPD\QHHGWREHVWUXFNEHWZHHQWKHJRDORI
FDUERQSROOXWLRQUHGXFWLRQDQGWKHLPSDFWRI VXFKUHGXFWLRQRQIRRGSURGXFWLRQ
 ,QWHUQDWLRQDO3RYHUW\/LQH
7KH,QWHUQDWLRQDO3RYHUW\/LQHSXUSRUWVWREHDPHDVXUHIRUFDOFXODWLQJJOREDODQGQDWLRQDO
SRYHUW\ 0DQ\KRXVHKROGVZRUOGZLGHIROORZLQJVXEVLVWHQFHEDVHGOLYHOLKRRGVDUHOLNHO\WR
EHODEHOOHG
SRRU
 6XEVLVWHQFHEDVHGOLYHOLKRRGVKDYHODUJHOHYHOVRI FRQVXPSWLRQIURP
WKHLURZQSURGXFWLRQDQGLWLVRI FULWLFDOLQWHUHVWWRWKLVVWXG\KRZWKLVFRQVXPSWLRQLV
PHDVXUHGLQWKHFRPSLODWLRQRI WKH,QWHUQDWLRQDO3RYHUW\/LQH
7KH,QWHUQDWLRQDO3RYHUW\/LQHLVD:RUOG%DQNSURMHFW DQGPHDVXUHVSRYHUW\ LQWHUPVRI
LQGLYLGXDOFRQVXPSWLRQ ZKHUHSRVVLEOH RULQFRPH XVLQJSXUFKDVLQJSRZHUSDULW\333
WRVWDQGDUGLVHPRQH\YDOXHVEHWZHHQFRXQWULHV 6HWIURPWRDW
DGD\
 LWZDV
UDLVHGLQWKHUHYLVLRQWR 7KLVGHYHORSPHQWLQGLFDWRUDLPVWRHQFDSVXODWHWKH
PDQ\GLPHQVLRQVRI SRYHUW\
,QWKHZRUOGDVDZKROHE\WKHVWDQGDUGVRI ZKDWSRYHUW\PHDQVLQWKHSRRUHVW
FRXQWULHV
&KHQDQG5DYDOOLRQ 
7KHUHYLVLRQRI WKH,QWHUQDWLRQDO3RYHUW\/LQHXVHG
DOPRVWKRXVHKROGVXUYH\V
IRUGHYHORSLQJFRXQWULHV
 
$FFRXQWLQJIRUVXEVLVWHQFHLQWKH,QWHUQDWLRQDO3RYHUW\/LQH
+RXVHKROG FRQVXPSWLRQ ZKLFK IRUPV WKHEDVLVRI  WKH ,QWHUQDWLRQDO3RYHUW\/LQH LQ
FOXGHVFRQVXPSWLRQRI RZQSURGXFWLRQ³ VXEVLVWHQFHEDVHGSURGXFWLRQ 7KH VXEVLV
WHQFHHOHPHQWRI FRQVXPSWLRQLVPHDVXUHGE\LPSXWDWLRQ DQLQGLUHFWPHWKRGRI PHD
VXUHPHQW
&KHQDQG5DYDOOLRQDGYLVHWKDWWKHPRVWIUHTXHQWO\DSSOLHGPHWKRGRI LPSXWDWLRQLV
WKDWRI VHOIGLVFORVHGHVWLPDWHVRI FRQVXPSWLRQLQKRXVHKROGVXUYH\VXQGHUWDNHQDVSDUWRI
QDWLRQDOVXUYH\VRI KRXVHKROGLQFRPHDQGH[SHQGLWXUH 7KHSURGXFHUFRQVXPHUUHFRUGV
KRXVHKROGFRQVXPSWLRQLQDGLDU\DQGSURYLGHVDQHVWLPDWHRI WKHSULFHDQGTXDQWLW\RI
JRRGVDQGVHUYLFHVFRQVXPHG 7KLVPHWKRGKDVWKHSRWHQWLDOWREHYHU\XQUHOLDEOH HYHQ
LI DQDGHTXDWHOHYHORI OLWHUDF\DQGQXPHUDF\LVDVVXPHG 6XEVLVWHQFHSURGXFHUVPD\QRW
NQRZ WKHPDUNHW SULFH IRU WKHLU SURGXFH RU WKH\PD\ VLPSO\ JXHVV D SULFH ,W LV DOVR
XQUHDOLVWLFWRH[SHFWWKDWSHRSOHNQRZKRZPXFKWKH\FRQVXPH LQYROXPHRUXQLWV RU
WKDWWKH\UHPHPEHUDOOWKH\FRQVXPH ,QDGGLWLRQ 
IUHH
IRRGVIURPWKHIRUHVWDQGVKRUH
PD\EHPLVVHG RUSULFHHTXLYDOHQWVQRWNQRZQ 5DYDOOLRQDFNQRZOHGJHV WKDWPXFKRI
WKHGDWDIRU LPSXWHGYDOXHVDUH 
SUREOHPDWLFDO
 EXWDGGV WKDWZKHUHVXFKSUREOHPVDUH
NQRZQ DWWHPSWVKDYHEHHQPDGHWRDGGUHVVWKHP5DYDOOLRQ SHUV FRPP  &KHQ
,WLVQRWVWDWHGZKHWKHUWKHVXUYH\VUHSUHVHQWHGDQDYHUDJHRI OHVVWKDQVHYHQVXUYH\VSHUFRXQWU\ ,I
WKDWLVWKHFDVH WKHQUHSUHVHQWDWLYHQHVVEHFRPHVDQLVVXH

DQG5DYDOOLRQGLVFXVVVKRUWFRPLQJVLQ&KLQD DQGKRZLPSURYHPHQWVLQLPSXWDWLRQ
ZHUHDWWHPSWHG
*LEVRQ VXJJHVWVWKDWVHOIGLVFORVHGFRVWUHSODFHPHQWPHWKRGVPD\UHWXUQZLGHO\
YDU\LQJYDOXHVLQRQHYLOODJH RURQHUHJLRQ +HQRWHVWKDWLI WKHUHLVDGLVFUHSDQF\EHWZHHQ
PDUNHWSULFHV ZLWKVRPHEHLQJKLJKHU WKHQHVWLPDWHVRI WKRVHLQSRYHUW\FRXOGEHLQIODWHG
:KHUHVXEVLVWHQFHSURGXFWLRQ LVKLJKO\ VLJQLILFDQW WKLV LVDPDMRUGHILFLHQF\ +HDGGV
WKDWDQDOWHUQDWLYHFRXOGEHWRYDOXHVHOISURGXFHGIRRGVDWWKHDYHUDJHPDUNHWSULFHDW
WKHPDUNHWFORVHVW WR WKHUHVSRQGHQWV ZLWKDGMXVWPHQWVPDGHIRUGLIIHULQJPDUNHWV³
RSSRUWXQLW\FRVWLQHFRQRPLFWHUPV 7KLVPHWKRGZDVDSSOLHGE\$QGHUVRQLQD
FXVWRPDU\ODQGYDOXDWLRQLQ3DSXD1HZ*XLQHD
,Q9DQXDWX WKHQRUWKHUQPDUNHWWRZQ /XJDQYLOOH KDVSULFHVKDOI WKRVHRI 3RUW9LOD
7KHVHDUHWKHRQO\WZRFROOHFWLRQVRI VHOOHUVDQGEX\HUVZKLFKFRXOGEHVDLGWRUHSUHVHQWD

PDUNHW
DQGPDQ\JRRGVZKLFKDUHPDMRULWHPVLQWKHGLHWDUHQRWVROG
,Q WKLV VWXG\ LWZLOOEH DUJXHG WKDW ORVVRI  DFFHVV WR ODQGDQG UHVRXUFHV IRU OLYHOLKRRG
VKLIWV KRXVHKROGV WRPDUNHWEDVHG OLYHOLKRRG DOWHUQDWLYHV $V WKHVH DOWHUQDWLYHV DUH IDU
PRUHUHDGLO\DYDLODEOHLQWKHFRPPHUFLDOFHQWUHV WKHQPDUNHWSULFHVLQWKRVHFRPPHUFLDO
FHQWUHVDUHPRUHUHDOLVWLFVXEVWLWXWLYHYDOXHV $VWKHVWXG\LVFRQFHUQHGZLWKDJJUHJDWLRQV
RI SRSXODWLRQDWWKHQDWLRQDOOHYHO WKHYDOXHVDWWKHELJJHVWPDUNHW 3RUW9LOD EHWWHUUHIOHFW
YDOXHVDWWKDW OHYHORI DJJUHJDWLRQ ,W FRXOGZHOOEH DUJXHG WKDW HYHQ WKLV LV DQXQGHU
UHSUHVHQWDWLRQRI YDOXHRI VXEVLVWHQFHSURGXFWLRQ DVURRWFURSVDQGRWKHUWUDGLWLRQDOIRRGV
DUHVROGDWVXSHUPDUNHWVDQGVWRUHVWKURXJKRXWWKHFRPPHUFLDOFHQWUHVDWPXFKKLJKHU
SULFHV WKDQ WKHPDUNHW DQG LW LV WKHVHYDOXHVZKLFKDUHXVHG LQWKHFRPSLODWLRQRI  WKH
9DQXDWX&RQVXPHU3ULFH,QGH[9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH
$QRWKHUPDMRUGLIILFXOW\IRULPSXWDWLRQLVDODFNRI DFFXUDF\LQTXDQWLW\PHDVXUHPHQW ,W
FDQQRWEHDVVXPHGWKDWKRXVHKROGVDUHDEOHWRZHLJK RUFRXQW SURGXFHWKH\FRQVXPH
0DUNHWPHDVXUHV LQVRPXFKDVWKH\DUHOLNHO\WREHEDVHGRQVSHFLILFTXDQWLWLHVRI DJRRGD
NLORRI ULFH DSODVWLFEDJRI SHDQXWV WZRWDURZLOOQRWQHFHVVDULO\EHWKHVDPHDVKRXVHKROG
PHDVXUHV QRUDUHPHDVXUHVOLNHO\WREHFRQVLVWHQWEHWZHHQPDUNHWVLQGLIIHUHQWORFDWLRQV
7KLVGLIILFXOW\LVFRPSRXQGHGZKHQJRRGVDUHQRWXQLIRUP QRWHYHQURXJKO\VR 7KHUH
DUH\DPVVROGZKLFKZHLJKNLORJUDPV DQG\DPVZKLFKDUHVROGLQEDJVZKLFKZRXOG
ZHLJKQRPRUHWKDQDNLORJUDPKROGLQJPDQ\ VRZKDWLVWKHSULFHRI D\DP" :LWKRXW
VFDOHVLWLVDJXHVV QRPRUH
7KLVSUREOHPLVZLGHO\DFNQRZOHGJHG&KHQDQG5DYDOOLRQ   5DYDOOLRQ
&KHQDQG6DQJUDXOD *LEVRQ 'HDWRQDQG'XSULH] 6WDWLVWLFDOPHWKRGV
KDYHEHHQVXJJHVWHGDVDPHDQVRI SURGXFLQJVWDQGDUGLVHGTXDQWLWLHV WKXVPDNLQJSULFHV
REWDLQHGPRUHUHDGLO\DSSOLFDEOHDFURVVUHJLRQV EXW&DSHDXDQG'HUFRQ ZKRH[
DPLQHGWKDWPHWKRG FRQFOXGHGWKDWFROOHFWLRQRI SULFHVLQORFDOPDUNHWVUHPDLQVWKHPRVW
FRVWHIIHFWLYHPHWKRGRI LPSXWDWLRQ
'HVSLWHWKHVHGLIILFXOWLHV LPSXWHGYDOXHVIRUVXEVLVWHQFHSURGXFWLRQDUHZLGHO\XVHGLQ1D
WLRQDO$FFRXQWVLQFRXQWULHVZLWKDVLJQLILFDQWVXEVLVWHQFHVHFWRU DQGWKHVHYDOXHVWHQGWR
EHDFFHSWHGZLWKRXWTXHVWLRQLQOHJDF\VWXGLHVZKLFKGHULYHGDWDIURP1DWLRQDO+RXVHKROG
,QFRPHDQG([SHQGLWXUH6XUYH\V $QH[DPSOHIURP9DQXDWXLVWKHUHFHQWVWXG\XQGHU
WDNHQE\WKH6RFLDO3ROLF\5HVHDUFK&HQWUHDWWKH8QLYHUVLW\RI 1HZ6RXWK:DOHV DVWXG\
RI FKLOGSRYHUW\DQGGLVSDULWLHVLQ9DQXDWXXQGHUWDNHQDVSDUWRI D81,&() JOREDOVWXG\
:KLWHIRUGHWDO  :KLWHIRUGDQG<RVKLKDUD 7KLVVWXG\XWLOLVHGGDWDIURPWKH
3HUVRQDOREVHUYDWLRQLQYHULILHGDQHFGRWDOHVWLPDWHV
6HH*ORVVDU\

+RXVHKROG([SHQGLWXUHDQG,QFRPH6XUYH\DQGWKHVXEVHTXHQW5HSRUWRQWKH(VWL
PDWLRQRI %DVLF1HHGV3RYHUW\/LQHV SURYLGHGE\WKH9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH
9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHE F
,PSXWDWLRQDVDPHWKRGRORJ\ZLOOEHFKDOOHQJHGLQFKDSWHU  ZKHUHDQDOWHUQDWLYHYDOXD
WLRQRI VXEVLVWHQFHSURGXFWLRQZLOOEHSURYLGHG 7KDWDOWHUQDWLYHPHWKRGRORJ\QRWRQO\
DFFRXQWVIRUFRQVXPSWLRQRI RZQSURGXFWLRQ EXWDOVRLQFOXGHVDQHYDOXDWLRQRI RWKHU

HFRQRPLF
JRRGVVXSSOLHGE\WKHOLYHOLKRRGLQ9DQXDWX KRXVLQJ IRUHVWDQGVKRUHOLQHUH
VRXUFHDFFHVVDQGXVH WKHFDSDELOLW\WRHQJDJHLQGLYHUVHILQDQFLDOFDSLWDOYHQWXUHV DQGWKH
VRFLDODQGFXOWXUDOEHQHILWVRI FRPPXQLW\PHPEHUVKLS 7KLVYDOXDWLRQZLOOEHRIIHUHGDVD
PRUHDFFXUDWHUHQGHULQJRI WKHYDOXHRI SURGXFWLRQIRUFRQVXPSWLRQ
7KH,QWHUQDWLRQDO3RYHUW\/LQHLV DVDPHWDSKRU FRQWH[WLQVHQVLWLYH³ LWXVHVRQO\H[
FKDQJHYDOXHVFDVKWHUPVWRPHDVXUHZKDWLQPDQ\SDUWVRI WKHZRUOGKDVQRFDVKYDOXH
DQGLWLVQRUPDWLYH LQWKDWLWGHILQHVSRYHUW\VROHO\LQWHUPVRI ZHVWHUQFRQVXPSWLRQSUDF
WLFHV ZKLFK DV6DKOLQVQRWHGVHHS  LVVLPSO\RQHRI DQXPEHURI ZD\V
SRYHUW\
FDQ
EHFKDUDFWHULVHG
 +XPDQ'HYHORSPHQW,QGH[
7KH+XPDQ'HYHORSPHQW,QGH[ WKHWKLUGRI WKHPHDVXUHVFKRVHQ ODFNVWKHYLVXDOLPDJHU\
RI IRRWSULQWVRUGLYLGLQJOLQHV EXWLWLVGHILQLWHO\DQDEVWUDFWPRGHODQGRWKHUZLVHIXOILOV
WKHFRQGLWLRQVRI LQVHQVLWLYLW\WRFRQWH[WDQGQRUPDWLYHLQWHQWODLGRXWHDUOLHU
7KH+XPDQ'HYHORSPHQW,QGH[LVDFRPSRVLWHPHDVXUHRI WKUHHYDULDEOHV ILUVWSURSRVHG
E\6HQ DQGXO+DT OLIH H[SHFWDQF\ DWELUWK HGXFDWLRQ DQGSHUFDSLWDVKDUHRI *URVV
1DWLRQDO,QFRPH ,WZDVLQWURGXFHG DQGFRQWLQXHVWRDSSHDU LQWKH+XPDQ'HYHORSPHQW
5HSRUWVRI WKH8QLWHG1DWLRQV'HYHORSPHQW3URJUDPPH81'3ILUVWSXEOLVKHGLQ
8QLWHG1DWLRQV'HYHORSPHQW3URJUDPPH 2YHUWLPHWKHUHKDYHEHHQDQXPEHU
RI DGGRQVDQGPHWKRGRORJLFDODGMXVWPHQWV EXWWKHUHKDVEHHQQRZHDNHQLQJRI WKHELDV
LQKHUHQWLQWKHWKUHHYDULDEOHV WKH\DUHDOOJURXQGHGLQWKHYDOXHVRI WKHPDUNHW
/LIHH[SHFWDQF\DWELUWKDVDPHDVXUHKDVORVWPXFKRI LWVRULJLQDOSXUSRVH³ WRJDXJH
UHGXFWLRQ LQ LQIDQWPRUWDOLW\ WKURXJKPHGLFDO LQWHUYHQWLRQ SULQFLSDOO\YDFFLQDWLRQSUR
JUDPPHV³ DQGEHFRPHVRPHWKLQJRI DFRQWHVWRU\DUGVWLFNRI PHGLFDOHIILFDF\ ZKHUH
PRUHDQGPRUHPHGLFDOUHVRXUFHVDUHEHLQJGHSOR\HGWRNHHSSHRSOHDOLYHIRUORQJHUDQG
ORQJHU ZLWKRXWFRQVLGHUDWLRQRI WKHFRQVHTXHQFHVRI VXFKSURIOLJDF\ RURI LWVYDOXH 7KHUH
LVQRUDWLRQDOEDVLVIRUDVVXPLQJWKDWORQJHUOLIHLVLQWULQVLFDOO\EHWWHUWKDQVKRUWHU \HWLWLV
RIWHQDVVXPHGWKDWVXFKLVWKHFDVH 0RUULV LQFOXGHVLWLQKLV3K\VLFDO4XDOLW\RI
/LIH,QGH[ ZLWKWKHFRPPHQW 
XQGHUDOPRVWDOOFLUFXPVWDQFHVSHRSOHSUHIHUWROLYHORQJHU
UDWKHUWKDQVKRUWHUOLYHV

7KHEHOLHI WKDWORQJHUOLIHLVEHWWHUVHHPVURRWHGLQWKHPDUNHWHFRQRP\ORJLFWKDWPRUHLV
DOZD\VEHWWHU
$ FRQWUDVWLQJYLHZLVSUHVHQWHGLQWKH1HZ(FRQRPLF)RXQGDWLRQDQG)ULHQGVRI WKH(DUWK
1HZ(FRQRPLFV)RXQGDWLRQ)ULHQGVRI WKH(DUWK+DSS\3ODQHW,QGH[ ZKLFKLQ
FOXGHVDYDULDEOHRI 
VHOIDVVHVVHGOLIHVDWLVIDFWLRQ
 DQDWWHPSWWRLQWURGXFHTXDOLWDWLYHHOH
PHQWVLQWRORQJHYLW\³ LVDVKRUW KDSS\OLIHEHWWHUWKDQDORQJPLVHUDEOHRQH" 9DQXDWX
UDWKHUFRQWURYHUVLDOO\ KHDGHGWKHILUVW+DSS\3ODQHW,QGH[ LQ1HZ(FRQRPLFV
)DPRXVO\ RQH 86 EORJJHU FRXOG QRW EHOLHYH WKDW SHRSOH FRXOG EH KDSS\ ZLWKRXW EURDGEDQG³ VHH
KWWSZZZVN\VFUDSHUFLW\FRPDUFKLYHLQGH[SKSWKWPOIRUH[DPSOH

)RXQGDWLRQ)ULHQGVRI WKH(DUWK LQQRVPDOOPHDVXUHGXHWRSHRSOH
VKLJKOHYHOV
RI VHOIDVVHVVHGOLIHVDWLVIDFWLRQ
(GXFDWLRQ E\ZKLFKLVPHDQWWKHXQLYHUVDOHGXFDWLRQRI WKHPRGHUQPDUNHWHFRQRP\VWDWH
LV ZLWKLQWKDWV\VWHP WKHPDMRUPHDQVRI JDLQLQJVRFLDODQGFXOWXUDOHQWLWOHPHQWV WKURXJK
DWWDLQLQJSURILFLHQF\LQWKHPDMRUV\PEROLFV\VWHPV³ OLWHUDF\DQGQXPHUDF\³ DQGVRPH
DGGLWLRQDOVSHFLDOLVDWLRQV 7KLVLVQRWWKHFDVHLQPRVWWUDGLWLRQDODQGPDQ\K\EULGPRGHUQ
VRFLHWLHV ZKHUHELUWKSODFHDQGSDUHQWDJHDFFRUGHQWLWOHPHQWVWRODQG VRFLHW\DQGFXOWXUH
,QVRFLHWLHVZKHUHQRVXFKULJKWVH[LVW HGXFDWLRQ RUZHDOWKLVVXEVWLWXWHG
0RUULV DOOXGHV WR WKLV ZKLOH LQFOXGLQJ OLWHUDF\ LQKLV3K\VLFDO4XDOLW\RI /LIH ,Q
GH[
 HYHQLI WKHGHVLUHRI OLWHUDF\ SHUVH LVQRWDVZLGHO\VKDUHG³ OLWHUDF\FRXOG
VHUYHDVDVXUURJDWHIRUDOWKRXJKLWGRHVQRWJXDUDQWHHLQGLYLGXDOFDSDFLW\
IRUHIIHFWLYHVRFLDOSDUWLFLSDWLRQ
0RUULV 
,I ORQJOLIHDQGVFKRROHGXFDWLRQFDQEHVHHQDVQRUPDWLYHDQGFRQWH[WXDOO\FRQWLQJHQW WKHQ
WKHILQDOYDULDEOH *URVV1DWLRQDO,QFRPHSHUFDSLWDLVFHUWDLQO\VR VLQFHLWWDNHVQRDFFRXQW
RI VXEVLVWHQFHSURGXFWLRQ \HWLQFOXGHVDOOWKHVXEVLVWHQFHSURGXFHUVLQWKHSRSXODWLRQE\
ZKLFK*URVV1DWLRQDO,QFRPHLVGLYLGHGWRUHDFKWKHSHUFDSLWDILJXUH
$OOWKUHHPHWDSKRUVRI GHYHORSPHQWH[DPLQHGKHUH³ WKH(FRORJLFDO)RRWSULQW ,QWHUQD
WLRQDO3RYHUW\/LQHVDQGWKH+XPDQ'HYHORSPHQW,QGH[³ VXIIHUIURPWKHVDPHGHILFLHQ
FLHV DQGWKLVVWXG\ZLOODWWHPSWWRDGGUHVVWKRVHGHILFLHQFLHVE\SURGXFLQJDFRQWH[WXDOO\
VHQVLWLYH DQGQRQQRUPDWLYH UDQNLQJRI QDWLRQVLQWHUPVRI WKHLUUHVLOLHQFHWRIRRGLQVH
FXULW\
7RFRQFOXGHWKLVUHYLHZRI OLWHUDWXUHRQODQG OLYHOLKRRGDQGGHYHORSPHQW WKHUHDGHULV
UHPLQGHGWKDWWKHLQKDELWDQWVRI WKHDUFKLSHODJRQRZNQRZQDV9DQXDWXKDYHOLYHGDQG
GHYHORSHGWKHLUVRFLHWLHVDQGFXOWXUHVIRUPRUHWKDQWKUHHWKRXVDQG\HDUVLQDYRODWLOHDQG
VRPHWLPHVGDQJHURXVQDWXUDOHQYLURQPHQW
:HRI WKHQRZJOREDO:HVWFDQQRWFODLPOLNHZLVH DQG\HWLWLVRXULGHDVRQVXVWDLQDEOH
OLYLQJDQGGHYHORSPHQWZKLFKSUHYDLO


&KDSWHU
/DQGXVH YDOXDWLRQRI ODQG
ZLWKGUDZDOFRVWV
 9DOXDWLRQRI FRVWVRI ODQGZLWKGUDZDO
:KHQODQGLVZLWKGUDZQIURPWUDGLWLRQDOWHQXUHDUUDQJHPHQWV KRXVHKROGVUHO\LQJRQWKDW
ODQGH[SHULHQFHDORVVRI OLYHOLKRRGDQGWKH\DUHIRUFHGWRVHHNDOWHUQDWLYHOLYHOLKRRGV ,Q
WKLVYDOXDWLRQ LWLVDVVXPHGWKDWWKRVHDOWHUQDWLYHVDUHH[FKDQJHEDVHG DQGXUEDQ
6WHUQHU
VZRUNRQSROLF\LQVWUXPHQWVIRUQDWXUDOUHVRXUFHPDQDJHPHQWKLJKOLJKWV
PDUNHW IDLOXUHV LQ LQFRUSRUDWLQJ 
IUHH
DQGSXEOLFJRRGV³ WKHVRFDOOHG
WUDJHG\RI WKH
FRPPRQV
6WHUQHU 
/DQGXVHGIRUVXEVLVWHQFHSOXVOLYHOLKRRGVLQ9DQXDWXDQGDOODUHDVZKHUHWUDGLWLRQDO QRQ
ZULWWHQODQGRZQHUVKLSV\VWHPVFRQWLQXHWREHUHFRJQLVHGLVHVVHQWLDOO\D
IUHHJRRG

6WHUQHU  ZRXOGFDOO LWDQ 
LPSXUHSXEOLFJRRG
 LQ WKDW 
WKHXWLOLW\RI RQHXVHU
W\SLFDOO\LVUHGXFHGE\DQLQFUHDVHLQWKHQXPEHURI RWKHUXVHUV

:KHWKHULWLVDIUHHRULPSXUHSXEOLFJRRG LWLVQRWLQFRUSRUDWHGLQWKHPDUNHWDQGFDQEH
IUHHO\XVHGXQGHUXVXIUXFWHQWLWOHPHQWV EXWIRUDOLPLWHGSHULRG
:KHQWKHODQGLVWUDQVIHUUHGWROHDVHKROG WKDWULJKWWRXVHGLVDSSHDUV
:KHQKRXVHKROGVORVHWKHLUHQWLWOHPHQWVWRXVXIUXFWWKHLUVXEVLVWHQFHSOXVOLYHOLKRRGLV
ORVW DQGFRVWVPXVWEHPHWLQFDVKRUNLQG
,WLVWKHVHFRVWVZKLFKKDYHEHHQDVVHVVHG DQGZKLFKVHUYH ZLWKPLQRUPRGLILFDWLRQ DVD
SUR[\IRUWKH
YDOXH
RI VXEVLVWHQFHSOXVOLYHOLKRRGV
 3DUDPHWHUVIRUWKHYDOXDWLRQ
,QRUGHUWRHYDOXDWHWKHFRVWV LQPRQH\WHUPV RI ODQGZLWKGUDZQIURPWUDGLWLRQDOWHQXUH
DUUDQJHPHQWV WKUHHSDUDPHWHUVPXVWILUVWEHVHW WKHDPRXQWRI DJULFXOWXUDOODQGLQ9DQ
XDWX WKHSRSXODWLRQGHQVLW\RQ WKDW DJULFXOWXUDO ODQG DQGDVWDQGDUGDUHDRI  ODQGSHU
KRXVHKROGWRPHHWOLYHOLKRRGUHTXLUHPHQWV

+RZPXFKDJULFXOWXUDOODQGLVWKHUHLQ9DQXDWX"
7KH)RRGDQG$JULFXOWXUH2UJDQLVDWLRQRI  WKH8QLWHG1DWLRQV )$2 SURYLGHV WKHVH
GHILQLWLRQV
$JULFXOWXUDOODQGLV
WKHVKDUHRI ODQGDUHDWKDWLVDUDEOH XQGHUSHUPDQHQWFURSV DQGXQGHUSHU
PDQHQWSDVWXUHV
$UDEOHODQGLV
ODQGXQGHUWHPSRUDU\FURSVGRXEOHFURSSHGDUHDVDUHFRXQWHGRQFH WHP
SRUDU\PHDGRZVIRUPRZLQJRUIRUSDVWXUH ODQGXQGHUPDUNHWRUNLWFKHQ
JDUGHQV DQGODQGWHPSRUDULO\IDOORZ /DQGDEDQGRQHGDVDUHVXOWRI VKLIWLQJ
FXOWLYDWLRQLVH[FOXGHG
3HUPDQHQWFURSVDUH
ODQGFXOWLYDWHGZLWKFURSVWKDWRFFXS\WKHODQGIRUORQJSHULRGVDQGQHHGQRW
EHUHSODQWHGDIWHUHDFKKDUYHVW VXFKDVFRFRD FRIIHH DQGUXEEHU
/DVWO\ SHUPDQHQWSDVWXUHLV
ODQGXVHGIRUILYHRUPRUH\HDUVIRUIRUDJH LQFOXGLQJQDWXUDODQGFXOWLYDWHG
FURSV
8VLQJWKLVVHWRI GHILQLWLRQV WKH:RUOG%DQNSURYLGHVWKHIROORZLQJSHUFHQWDJHVRI DJUL
FXOWXUDOODQGIRU9DQXDWX
)URPWR DJULFXOWXUDOODQGUHSUHVHQWHGSHUFHQWRI WKHWRWDOODQGDUHDRI
9DQXDWX PDGHXSRI DUDEOH ODQGSHUFHQW SHUPDQHQWFURSV SHUFHQW DQG
SHUPDQHQWSDVWXUHSHUFHQW
7KLVJLYHVDSLFWXUHRI FXUUHQWODQGXVH EXWGRHVQRWSURYLGHLQGLFDWLRQVRI WRWDODYDLO
DEOHFXUUHQWO\LQXVHDQGSRWHQWLDODJULFXOWXUDOODQG )RUWKHSXUSRVHVRI WKLVVWXG\ WKH
TXHVWLRQRI SRWHQWLDODJULFXOWXUDOODQGLVDVLPSRUWDQWDVFXUUHQWDJULFXOWXUDOODQGXVDJH
3RWHQWLDODJULFXOWXUDOODQGLVQRWLGHQWLILHGLQWKH:RUOG%DQNHVWLPDWHV
7RILQGDQHVWLPDWHRI WRWDODJULFXOWXUDOODQGLQ9DQXDWXZHQHHGWRORRNHOVHZKHUH
%HWZHHQDQG 3DXO4XDQWLQ D)UHQFKVRLO VFLHQWLVWFRQGXFWHGDSHGRORJLFDO
VWXG\RI WKHHQWLUHDUFKLSHODJR IRU256720QRZ,5'D)UHQFKDJHQF\ +LVUHVXOWV
ZHUHSXEOLVKHGLQLWLDOO\LQD 6RLOV$WODV 4XDQWLQ XVLQJDV\VWHPIRUVRLOFODVVLILFDWLRQ
GHYHORSHGLQ)UDQFH ZKLFKGLGQRWFRUUHVSRQGZHOOZLWKWKHDJULFXOWXUDOSRWHQWLDORI WKH
VRLOV
,QDIROORZXSZRUN 4XDQWLQVLPSOLILHGKLVFODVVLILFDWLRQV\VWHPWRILYHVRLOW\SHV
DQGUHODWHG LWPRUHFORVHO\WRDJULFXOWXUDOSRWHQWLDO $QH[DPSOHRI WKLVLVVKRZQ)LJ
XUH  IRU(IDWH LVODQG ZKHUH&ODVVVRLOVJUH\DUHRI  ORZSRWHQWLDO &ODVVDQG
VRLOV\HOORZZHUHFRPELQHGLQWR
PRGHUDWHSRWHQWLDO
DQG&ODVVDQGVRLOVJUHHQZHUH
JURXSHGDV
KLJKSRWHQWLDO

7KHGHILQLWLRQVDUH WDNHQ IURPKWWSGDWDZRUOGEDQNRUJLQGLFDWRU$*/1'$*5,=6GHULYHG IURP
)$2 VRXUFHV
2IILFHGHOD5HFKqUFKH6FLHQWLILTXHHW7HFKQLTXH2XWUH0HU
,QVWLWXWGH5HFKqUFKHSRXUOH'HYHORSSHPHQW

)LJXUH  4XDQWLQ
V6RLOW\SHDUHDV (IDWH
6LPpRQL DIWHU4XDQWLQ VFDOH
4XDQWLQ
V HVWLPDWHV IRU9DQXDWX DUH UHSURGXFHG LQ7DEOH  (VWLPDWHV IRU(IDWH DUH
LQFOXGHGDQG:RUOG%DQNHVWLPDWHVKDYHDOVREHHQSURYLGHG FRPELQLQJWKHLUFDWHJRULHV
RI DUDEOHODQG DQG SHUPDQHQWFURSV DVKLJKSRWHQWLDOODQG DQGWKHLUFDWHJRU\ SHUPDQHQWSDVWXUH
DVPRGHUDWHSRWHQWLDOODQG
7DEOH  4XDQWLQ6RLOW\SHVE\DUHDNP>SHUFHQWDJH@ 9DQXDWX
,VODQG ORZSRWHQWLDO PRGHUDWHSRWHQWLDO KLJKSRWHQWLDO WRWDO
(IDWH >@ >@ >@ 
9DQXDWX >@ >@ >@ 
:RUOG%DQN QD >@ >@ 
9162   7DEOHD IURP4XDQWLQ :RUOG%DQNGDWDVHWV
4XDQWLQ
VVWXG\UHPDLQVWKHGHILQLWLYHVRLOVVWXG\RI 9DQXDWXEXWLWZRXOGEHEHVWQRWWR
IRUJHWWKDWKLVYLHZRI KLJK PRGHUDWHDQGORZSRWHQWLDODJULFXOWXUDOODQG RULQGHHGWKH
:RUOG%DQNDQG)$2
VYLHZ PD\QRWEHVKDUHGE\WKHUXUDOQL9DQXDWXKRXVHKROGVZKR
DFWXDOO\GHFLGHZKHUHWRPDNHJDUGHQVDQGZKRUHO\RQWKHLUSURGXFHWRIHHGWKHPVHOYHV
7KHLUYLHZVDUHQRWGRFXPHQWHG EXWLWZLOOEH WKHLU YLHZVZKLFKZLOOLQWKHHQGGHWHUPLQH

ZKDWODQGLVXVHGIRUZKDWSXUSRVH DQGZKDWODQGLVQRWXVHG 1HYHUWKHOHVV 4XDQWLQ
V
HVWLPDWHVZLOOEHXVHGKHUH
$V7DEOH  VKRZV WKHUHDUHDQHVWLPDWHGNP RI JRRGDJULFXOWXUDOODQGLQ9DQX
DWX
+RZPXFKDJULFXOWXUDOODQGLVQHHGHGSHUKRXVHKROG"
5XUDOVXEVLVWHQFHSOXVKRXVHKROGVUHTXLUH ODQGIRUJDUGHQV IRUWUHHFURSVDQGIRUFDVK
FURSV 7KH\DOVRXWLOLVHWKHQDWXUDOUHVRXUFHVRI WKHIRUHVW WKHVKRUHOLQHDQGWKHVHD 7KH
DJULFXOWXUDOFHQVXVHVSURYLGHQXPEHUVIRUJDUGHQDQGWUHHDQGFDVKFURSUHTXLUHPHQWV EXW
WKHUHDUHLQFRQVLVWHQFLHVEHWZHHQGDWDVHWV 7KHFHQVXVHVDVLGH WKHUHKDVEHHQQRVWXG\
RI H[WDQWSRSXODWLRQVLQ9DQXDWXZKLFKDWWHPSWVWRTXDQWLI\WKHH[SORLWDWLRQRI DUERUHDO
UHVRXUFHVRUDUERULFXOWXUH /DWLQLVKDVXQGHUWDNHQFRPSUHKHQVLYHVWXGLHVRI DUER
UHDOH[SORLWDWLRQDQGDUJXHVWKDWLWLVDYLWDOUHVRXUFH EXWKLVUHVXOWVDUHIRUDUFKDHRORJLFDO
SRSXODWLRQV '\H
VGLHWDU\VWXG\RI WKH:DODUDQRDUHDRQ0DOHNXOD)LJXUH $
GLGQRWPHDVXUHFRQVXPSWLRQRI IUXLWVDQGRWKHUWUHHUHVRXUFHV *DOLSDXGDQG:DOWHU
DFNQRZOHGJHGLIILFXOWLHVLQTXDQWLI\LQJIRRGVRXUFHVRXWVLGHWKHJDUGHQ 7KHODFN
RI VXSSRUWLQJLQIRUPDWLRQKDVQHFHVVLWDWHGWDNLQJDULVNDQGH[FOXGLQJDUERUHDOUHVRXUFHV
/LWWRUDOUHVRXUFHVKDYHQRWEHHQPHDVXUHGIRUH[WDQWSRSXODWLRQVDQGGRQRWHDVLO\FRQYHUW
WRHTXLYDOHQWODQGDUHDV
7KHVHVKRUWFRPLQJVQHHGWREHNHSWLQPLQG
7KHUHKDYHEHHQWKUHHDJULFXOWXUDOFHQVXVHVFRQGXFWHGLQ9DQXDWX LQ LQ DQG
LQ 7DEOH  VKRZVODQGDUHDSHUKRXVHKROGXVHGLQJDUGHQVDQGLQFRFRQXWSODQW
LQJV LQ LQDQGLQ WRWDOQXPEHUVRI KRXVHKROGVLQYROYHGLQVXEVLVWHQFH
DJULFXOWXUH DQGDUHDRI ODQGXWLOLVHGIRUDJULFXOWXUHLQVTXDUHNLORPHWUHV &RFRQXWSODQWHG
DUHDVDQGVXEVLVWHQFHJDUGHQDUHDVZLOOIRUPWKHEDVLVRI WKHVWDQGDUGDUHDSHUKRXVHKROG
HVWLPDWHEHFDXVHFRFRQXWVDUHH[WHQVLYHO\XVHGLQIRRGSUHSDUDWLRQ :KLOHFRFRQXWVDUH
DOVRXVHGIRUFRSUDSURGXFWLRQ WKLVLVRSSRUWXQLVWLFDQGIOXFWXDWHVZLGHO\ZKHUHDVIRRG
FRQVXPSWLRQRI FRFRQXWVLVVWDEOHDQGYLWDOWRWKHVXEVLVWHQFHGLHW
&RFRQXWSODQWHGDUHDVDOVRSURYLGHDFDWFKDOO RUSUR[\ IRURWKHUSURGXFWLRQ FDVKFURS
SLQJDQGOLYHVWRFNSURGXFWLRQ 7KHUHLVQRFRQVLVWHQF\RI PHDVXUHPHQWEHWZHHQFHQVXVHV
IRUWKLVSURGXFWLRQ &DWWOHDUHRIWHQJUD]HGXQGHUFRFRQXWV DQGFRFRDLVRIWHQSODQWHGDV
XQGHUVWRUH\WRFRFRQXWV VRWKHUHLVVRPHMXVWLILFDWLRQIRUWDNLQJWKLVVWHS
7DEOH  $JULFXOWXUDOODQGUHTXLUHPHQWVSHUKRXVHKROG
9DQXDWX DQGKD
<HDU *DUGHQ &RFRQXW &RPELQHG 7RWDO+KROGV NP XWLOLVHG
     
  QD QD  QD
     
9162   9162 D 9162 D 9162 E
$YHUDJHGRYHUWKHWZRFHQVXVHV DQGDQGH[FOXGLQJ ZKLFKODFNVHVWLPDWHV
RI DUHDVXQGHUFRFRQXWV WKHODQGDUHDUHTXLUHPHQWIRUJDUGHQDQGFRFRQXWVSHUKRXVHKROG
LVKHFWDUHV

7KLVYDOXHZLOOEHDGRSWHGDVWKH VWDQGDUGODQGDUHD UHTXLUHPHQWIRUVXEVLVWHQFHSOXVKRXVH
KROGV
:KDWLVWKHSRSXODWLRQGHQVLW\SHUVWDQGDUGDUHDRI ODQG"
:HKDYH4XDQWLQ
VHVWLPDWHRI DJULFXOWXUDOODQG³ NP
7RFDOFXODWHDQDYHUDJHSRSXODWLRQGHQVLW\RQDJULFXOWXUDOODQG ZHWDNHWKH3RSXODWLRQ
DQG+RXVLQJ&HQVXV9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHE7DEOHFRXQW ZKLFKJLYHV
WKHUXUDOSRSXODWLRQWRWDODVSHUVRQV
7RREWDLQDYHUDJHSRSXODWLRQGHQVLW\SHUVTXDUHNLORPHWUH ZHGLYLGH
176816÷5403= 32.72
$YHUDJHSRSXODWLRQGHQVLW\RI UXUDOSRSXODWLRQRQJRRGDJULFXOWXUDOODQGLVSHUVRQV
NP
,I ZHUHFDOOWKDWWKHVWDQGDUGDUHDODQGUHTXLUHPHQWIRUKRXVHKROGVLVKHFWDUHVNP
WKHDYHUDJHSRSXODWLRQGHQVLW\SHUVWDQGDUGDUHDFDQEHFDOFXODWHG
7RREWDLQSRSXODWLRQGHQVLW\SHUVWDQGDUGDUHDZHPXOWLSO\
32.7×0.0376= 1.23
7KHDYHUDJHSRSXODWLRQGHQVLW\IRUWKHVWDQGDUGDUHDRI JRRGDJULFXOWXUDOODQGLVSHU
VRQVVWDQGDUGDUHD
7KLVILJXUH WKHQXPEHURI SHRSOHXVLQJWKHVWDQGDUGDUHDIRUOLYHOLKRRG ZLOOIRUPWKHEDVLV
RI WKHFDOFXODWLRQRI FRVWVRI ODQGZLWKGUDZDO 7KHPRVWUHDOLVWLFDVVXPSWLRQLVWKDWWKLV
UHSUHVHQWVRQHDGXOWDQGRQHFKLOG
$QDQRPDO\PXVWEHGHDOWZLWKEHIRUHJRLQJIXUWKHU
:HKDYHGHWHUPLQHG D FXUUHQW DYHUDJHSRSXODWLRQGHQVLW\RI SHUVRQVSHU VWDQGDUG
DUHD 7KHVWDQGDUGDUHDZDVFDOFXODWHGRQDSHUKRXVHKROGEDVLV 7KHDYHUDJHSHUVRQVSHU
KRXVHKROGDFURVVWKHFHQVXVHVLVILYHSHUVRQV 6KRXOGZHWKHQGLYLGHWKHVWDQGDUGDUHD
VRWKDWLWUHSUHVHQWVWKHDUHDQHHGVRI WKHFXUUHQWSRSXODWLRQGHQVLW\WKLVZRXOGEH[
 KHFWDUHV"
7KDWFRXUVHKDVQRWEHHQIROORZHG $YHUDJHSRSXODWLRQGHQVLW\GRHVQRWFRUUHVSRQGWR
DVSHFLILFSRSXODWLRQGHQVLW\DWDSDUWLFXODUORFDWLRQ ,I WKHDYHUDJHKRXVHKROGILJXUHRI
ILYHZHUHXVHG WKHUHVXOWLQJYDOXDWLRQZRXOGEHIRXUWLPHVJUHDWHU EXWWRGRVRZRXOG
PLVUHSUHVHQWWKHFXUUHQWSRSXODWLRQVSUHDGDFURVVDOODJULFXOWXUDOODQG
 /DQGZLWKGUDZDOFRVWV WKHYDOXDWLRQ
7KHFRVWVDUHWDNHQWREH
D FRVWVRI UHSODFHPHQWRI IRRGDQGVKHOWHUREWDLQHGE\SURGXFWLRQIRUXVH
0DXGHGHWDLOVWKHVL]HRI DUHDVRI ODQGJUDQWHGLQ7RQJDWR\RXQJSHRSOHRQUHDFKLQJPDWXULW\ ZKLFK
DUHTXLWHFORVHWRWKHVWDQGDUGODQGDUHDFDOFXODWHGKHUH

E UHQWDOFRVWV
F FRVWVRI ORVVRI SURGXFWLRQ³ LQDGGLWLRQWRIRRGDQGVKHOWHUUHSODFHPHQWFRVWV SUR
GXFWLRQIRUH[FKDQJHRQWKHVWDQGDUGDUHDLVORVW VRPXVWEHLQFOXGHG
G HQYLURQPHQWDOVHUYLFHFRVWV³ FRVWVRI ORVVRI ELRPDVV ELRGLYHUVLW\DQGRI ODQGGHJUD
GDWLRQ
H VRFLRFXOWXUDOFRVWV³ FRVWVRI ORVVRI VRFLDOHQWLWOHPHQWV FXOWXUDOLGHQWLW\DQGSUDFWLFH
7\SLFDOO\ ZKHQGHYHORSPHQWHFRQRPLVWVPHDVXUHVXEVLVWHQFHRUSURGXFWLRQIRUXVH WKH\
HVWLPDWHRQO\IRRGDQGVKHOWHUFRVWV³ E\LPSXWDWLRQ RURSSRUWXQLW\FRVW 2WKHUFRVWV
OLVWHGDUHWUHDWHGDVH[WHUQDOLWLHV DQGDUHQRWPHDVXUHG %\HVWLPDWLQJWKHFRVWVRI ODQG
ZLWKGUDZDO UDWKHUWKDQVLPSO\SURGXFWLRQ ZHDUHDEOHWRDFFRXQWIRUWKRVHH[WHUQDOLWLHV
LQRXUYDOXDWLRQ
7KHUHDUHRWKHUH[WHUQDOLWLHVZKLFKZLOOQRWEHLQFRUSRUDWHG DVWKH\FDQQRWEHDWWULEXWHG
WRWKHVWDQGDUGODQGDUHD 7KH\DUH
L WKHHQYLURQPHQWDOFRVWVRI GHYHORSPHQW³ EXLOGLQJPDWHULDOVVXFKDVEHDFKVDQGV
ODQGVKDSLQJFRVWVDQGLPSRUWDWLRQRI PDWHULDOVDQGXUEDQHQYLURQPHQWDOGHJUDGDWLRQ
GXHWRRYHUFURZGLQJDQGRYHUH[SORLWDWLRQRI QDWXUDOUHVRXUFHV
LL FRVWVRI ODQGXVHLQWHQVLILFDWLRQ³ IHUWLOLVHU KHUELFLGHV LQVHFWLFLGHV KLJK\LHOGVHHGV
DQGSODQWV
LLL DV\PPHWULFLQIRUPDWLRQH[FHSWLQGDERYH³ WKHFRVWVRI ODFNRI NQRZOHGJHRU
LQIRUPDWLRQ
7KURXJKRXWWKHYDOXDWLRQ FDVKYDOXHVDUHJLYHQLQ989 9DQXDWX9DWX WKHQDWLRQDOFXU
UHQF\
)RRGDQGVKHOWHUFRVWUHSODFHPHQW
+RZPXFKIRRGGRSHUVRQV DQDGXOWDQGDFKLOG FRQVXPH" +RZPXFKPDWHULDOIRU
VKHOWHUGRWKH\QHHG"
7KHVWXG\E\(OL]DEHWK'\HRI WKHYLOODJHUVRI :DODUDQR DQDUHDRQ0DOHNXODLVODQG
LVWKHPRVWDXWKRULWDWLYHVRXUFHRQIRRGDQGQXWULHQWLQWDNHVVHHDOVR*DOLSDXGDQG:DOWHU
 +RZHYHU DOWKRXJKKHUPHWKRGRORJ\LQFOXGHGREVHUYDWLRQV ZHLJKLQJRI IRRGDQG
ZHLJKLQJRI FRQVXPHUV WKHUHVXOWVSXEOLVKHGLQWKHUHSRUWSUHVHQWRQO\QXWULHQWLQWDNHV
UDWKHUWKDQIRRGLQWDNHV 7KLVPDNHVLWGLIILFXOWWRHVWLPDWHIRRGLQWDNHV
6KHREVHUYHG WKDWWKUHHPHDOVZHUHHDWHQHDFKGD\ EXWWKDWWKHUHZHUHQR
GLIIHUHQFHVLQIRRGSUHSDUHGIRUDQ\PHDO )URPKHUREVHUYDWLRQV WKHPRUQLQJPHDOZDV
OLNHO\WREHUHKHDWHGSRUWLRQVRI FRRNHGIRRGIURPWKHSUHYLRXVGD\³ HLWKHUURDVWHGURRW
FURSVRUODSODS ZLWKULSHEDQDQDRUSDZSDZ VRPHWLPHVILQLVKHGZLWKWHDRUFRIIHH 7KH
RWKHUPHDOV OXQFKDQGGLQQHUZHUHHLWKHUIUHVKO\URDVWHGURRWFURSV EDQDQD EUHDGIUXLWRU
ODSODSRI RQHNLQGRUDQRWKHU 3URWHLQ HLWKHUILVK RWKHUVHDIRRG WLQQHGPHDWRUFKLFNHQ
ZDVVHUYHGZLWKWKHODSODSRUURDVWHGYHJHWDEOHV FRRNHGRYHUFRDOV *UHHQYHJHWDEOHVZHUH
PRVWOLNHO\WREH
LVODQGFDEEDJH
$EHOPRVFKXVPDQLKRW EXW&KLQHVHDQG(XURSHDQFDEEDJH
ZHUHDOVRJURZQ
3ULFHVDWQHDUHVWPDUNHWVDUHFRPPRQO\XVHG&DSHDXDQG'HUFRQ
$VDW -DQXDU\ H[FKDQJH UDWHV IRU989ZHUH³ $8' 86' &$' *%3
-3<
3XGGLQJRI JUDWHG\DP WDUR PDQLRFRUEDQDQD ZUDSSHGLQOHDYHVDQGFRRNHGXQGHUKRWVWRQHV

6KHDOVRQRWHGWKDWIUXLWZDVFRQVXPHGRXWVLGHPHDOWLPHV DVZHUHFXFXPEHUV WRPDWRHV
DQGRWKHU
ZHVWHUQ
VDODGYHJHWDEOHV LQFOXGLQJOHWWXFH 2WKHUVQDFNIRRGVZHUHOHIWRYHUV
DQG
3DSD\D VXJDUFDQHDQGWKHPHDWRI WKHFRFRQXW )RUHVWIUXLWVDQGQXWVDQG
EDQDQDDUHHDWHQDURXQGWKHJDUGHQVRUZKLOHJDWKHULQJILUHZRRG
'\H 
7KHUHVLGXDOGLIILFXOW\LQREWDLQLQJHVWLPDWHVRI FRQVXPSWLRQLVWKDWIRRGLVSUHSDUHGLQ
JURXSV DQGLQGLYLGXDOVKDUHVDUHGLIILFXOWWRTXDQWLI\ 7KDWGLIILFXOW\FDQQRWEHRYHUFRPH
VRLVDFNQRZOHGJHG HQSDVVDQW
/LNHZLVH LQPDUNHWV 3RUW9LODDQG/XJDQYLOOHDQGWKHOHVVIRUPDOPDUNHWVRI RWKHULVODQGV
URRWVWDSOHVDUHVROGE\WKHEDVNHW :HLJKWFDQYDU\EHWZHHQGLIIHUHQWURRWV 'U\FRFRQXWV
DUHVROGLQWLHGEXQFKHVRI DURXQGWHQQXWV JUHHQFRFRQXWVDVVLQJOHIUXLW 
QDYDUD
 DVWLHG
EXQGOHVRI WKUHHQXWV 2WKHUIUXLWFDQEHVROGLQGLYLGXDOO\RULQSODVWLFEDJIXOV
7KHIROORZLQJHVWLPDWHVIRURQHZHHN
VVXSSOLHVIRURQHDGXOWDQGRQHFKLOGDUHEDVHGRQ
DVDPSOHFDORULHPHQXSURGXFHGE\0DVVDFKXVHWWV,QVWLWXWHRI 7HFKQRORJ\
ZLWKIRRGLWHPVFDUERK\GUDWHV SURWHLQ YHJHWDEOHVHWF FRQYHUWHGXVLQJ'\H
VUHSRUWV
IRU:DODUDQR JHDUHGWRDGDLO\LQWDNHRI EHWZHHQDQGFDORULHV 7KHVHHVWLPDWHV
DUHDOVRLQIRUPHGE\WKHFDORULILFDVVXPSWLRQVLQWKH:RUOG%DQNSRYHUW\OLQHLPSXWDWLRQV
&KHQDQG5DYDOOLRQ LV WKHPRVWUHFHQWUHYLHZ 6DKOLQV  UHSRUWVRQ
KXQWHUJDWKHUHUVWXGLHV DQGSHUVRQDOH[SHULHQFHVKRSSLQJIRUWZRDWWKH3RUW9LOD /X
JDQYLOOHDQG/HQDNHO7DQQD VHHPDS $PDUNHWV )LQDOO\ WKHREVHUYHGIRRGLQWDNHRI
FROOHDJXHVDWWKH3RUW9LOD3XEOLF/LEUDU\KDVLQIRUPHGWKHVHOHFWLRQ
)RRGLWHPVUHTXLUHGWRDFKLHYHWKDWFDORULILFLQWDNHDUHOLVWHG ZLWKSULFHUDQJHVLQWKHWDEOH
EHORZ
7DEOH  &RVWVRI RQHZHHN
VIRRGVXSSO\9891RYHPEHU
,WHP UDQJH DYHUDJH FRVW
URRWVWZREDVNHWV   
GU\FRFRQXWWZREXQGOHV   
JUHHQFRFRQXW   
LVODQGFDEEDJHWZREXQGOHV   
FXFXPEHU   
SXPSNLQWLSVEXQGOH   
ODUJHIUXLW   
VPDOOIUXLW   
VHDIRRG   
ODSODSOHDI EXQGOH   
ILUHZRRGWZREXQGOHV   
ZHHNO\IRRGFRVWV 
7KHDXWKRU
VREVHUYDWLRQV
7KHPDUNHWSULFHVLQ7DEOH  DUHGHULYHGIURPSHUVRQDOREVHUYDWLRQVDW3RUW9LODPDUNHW
RQ1RYHPEHU  7KLVZDVD)ULGD\ WKHVHFRQGEXVLHVWGD\DIWHU6DWXUGD\ *UHHQ
$ EDVNHWLVPDGHRI DFRFRQXWSDOPOHDI VSOLWDQGZRYHQ
6SURXWHGFRFRQXWV

YHJHWDEOHVDQGRWKHUSHULVKDEOHVDUHGHOLYHUHGWKURXJKRXWWKHGD\ EXWSULFHVUDUHO\FKDQJH
GXULQJWKHGD\
$OWKRXJKULFH WLQQHGPHDWDQGILVKDQGEUHDGDUHVWDSOHLWHPVIRUUXUDODQGXUEDQKRXVH
KROGV RQO\LWHPVDYDLODEOHDWWKHPDUNHWKDYHEHHQLQFOXGHGDQGULFH WLQQHGJRRGVDQG
EUHDGDUHQRWVROGWKHUH
$ IXOOPDUNHWUHSRUW ZLWKSULFHUDQJHVDQGTXDQWLWLHVLVLQFOXGHGLQ$SSHQGL[ (
7UDGLWLRQDOKRXVLQJLV
IUHHJRRGV
³ UHVRXUFHVFROOHFWHGIURPWKHIRUHVW
'\H
V GHVFULSWLRQ RI  KRXVH FRQVWUXFWLRQ LQ:DODUDQR KROGV IRUPRVW WUDGLWLRQDO KRXV
LQJ
:RRGHQSROHVDUHFXW SHHOHGDQGODVKHGWRJHWKHUZLWKVWURQJOHDYHV YLQHVRU
VWULSVRI EDUNWRPDNHDIUDPHIRUWKHKRXVH 7KHIUDPHVLWVGLUHFWO\RQWKH
JURXQG DOWKRXJKVRPHIDPLOLHVDUHEHJLQQLQJWRXVHFHPHQWIRUWKHIORRURU
IRXQGDWLRQ /DUJHSROHVRI EDPERRDUHVOLWZKLOHJUHHQDQGZRYHQWRPDNH
WKHZDOOV )RXUSODLWHGEDPERRZDOOVDUHPDGHLQWKLVPDQQHUDQGOHIWLQWKH
VXQWRGU\ $IWHUVHYHUDOGD\VWKH\DUHPRXQWHGRQWRWKHZRRGHQIUDPH
7KHURRI LVPDGHRI OHDYHVZKLFKDUHVWDFNHGYHU\PHWKRGLFDOO\ RQHRQWRS
RI WKHRWKHU WRSURGXFHDOD\HUHGHIIHFW
'\H 
6KHQRWHVWKDWPRVWKRXVHVGHWHULRUDWHLQWKUHH\HDUVRUVRDQGQHHGUHSODFHPHQW 6KHDOVR
QRWHVWKHUHODWLYHVDIHW\RI WKHKRXVHLQHDUWKTXDNHVDQGWKHLUHDVHRI UHFRQVWUXFWLRQ³

DOPRVWZLWKLQDGD\
 
,QDQXUEDQVHWWLQJDQG LQVRPHUXUDO VHWWLQJV LW LV OLNHO\ WKDWQRQWUDGLWLRQDOPDWHULDOV
ZRXOGEHXVHGIRUVKHOWHUFRQVWUXFWLRQ
1RQWUDGLWLRQDOKRXVLQJ LV OHVVHDV\ WRFODVVLI\ WKDQ WUDGLWLRQDOPDWHULDOV DQGQRWPXFK
HDVLHUWRFRVW DVWKHPDWHULDOVDUHPRVWO\
IRXQG
PDWHULDOV RUFRPELQDWLRQVRI IRUHVWUH
VRXUFHVDQGIRXQGPDWHULDOV ,WZRXOGEHXQUHDOLVWLF WRFRVWQRQWUDGLWLRQDOKRXVLQJDW
QHZSULFHVIRUPDWHULDOV 5RRILQJLURQLVWKHPRVWFRPPRQSXUFKDVHGPDWHULDO EXWLWLV
PRVWO\VHFRQGKDQGDQGRIWHQ
UHPRYHG
IURPGHUHOLFWEXLOGLQJVDWQRFRVW DVDUHWLPEHU
DQGRWKHUFRQVWUXFWLRQPDWHULDOV
,QYLHZRI WKHVHGLIILFXOWLHV DYHU\FRQVHUYDWLYHHVWLPDWHRI VKHOWHUFRVWVLVPDGH
6HFRQGKDQGURRILQJLURQWRFRYHUDQDUHDRI QLQHVTXDUHPHWUHVZRXOGFRVWDSSUR[LPDWHO\
989 DQGWKLVZRXOGODVWWKUHH\HDUVDWOHDVW VRDQDQQXDOFRVWRI 989EUHDNV
GRZQWRZHHNO\FRVWRI OHVVWKDQ989
7KHRWKHUFRVWZKLFKFDQEHDVVHVVHGLVWKHFRVWRI SDQGDQXVPDWVZKLFKDUHXVHGIRUIORRU
FRYHULQJDQGVOHHSLQJ 0DWVLQWKHPDUNHWVWDUWDWDURXQG989 DQGVL[PDWVDWOHDVW
ZRXOGEHQHHGHGWRFRYHUQLQHVTXDUHPHWUHV 0DWVKDYHDOLIHRI WZR\HDUVDWOHDVW VRWKH
FRVWLQJLV
VL[PDWV[  DQQXDOFRVW WKXVDERXW989ZHHNO\
FRVW
7RWDOZHHNO\VKHOWHUFRVWVPDWVDQGURRILQJLURQDUH989
&RPELQHGWRWDOZHHNO\IRRGDQGVKHOWHUFRVWVIRURXUDGXOWDQGFKLOGDUH

7DEOH  :HHNO\IRRGDQGVKHOWHUFRVWV989
IRRG 
VKHOWHU 
WRWDO 
5HQWDOFRVWV³ WKHFRVWRI ORVVRI VKHOWHU
7UDGLWLRQDOODQGWHQXUHDUUDQJHPHQWVLQFOXGH
IUHH
KRXVLQJ 2QFHWKDWHQWLWOHPHQWLVORVW
KRXVHKROGVPXVWILQGDQDOWHUQDWLYHPHDQVRI KRXVLQJ 5HQWDOLVFKDUJHGHYHU\ZKHUHLQ
WKHLQIRUPDOVHWWOHPHQWVDURXQG3RUW9LODDQG/XJDQYLOOH LQWKHSHULXUEDQDQGKLQWHUODQG
YLOODJHV 5HQWLVFKDUJHGGRZQWREHGOHYHO³ LI \RXFDQ
WDIIRUGDKRXVH RUDURRP \RX
FDQUHQWDEHG0HFDUWQH\
&R[HWDO  UHSRUWHGWKDWIDPLOLHVRIWHQSDLGKDOI WKHLUZHHNO\LQFRPHLQUHQW
ZKLFKDWDGDLO\ZDJHRI 989RUDZHHNO\ZDJHRI 989 DVVXPLQJUDWHVDWWKH
9DQXDWXPLQLPXPZDJHUDWHLV989
0HFDUWQH\ JLYHVUDQJHVRI DQQXDOUHQWLQ%ODFNVDQGV DQLQIRUPDOVHWWOHPHQW
LQ3RUW9LOD)LJXUH $IRUGZHOOLQJVDV989WR989 ZKLFKRQDZHHNO\
EDVLVLVEHWZHHQ989DQG989 7KHVHZHUHIRU VRDQDGMXVWPHQW
ZLOOEHPDGHIRULQIODWLRQWR0HFDUWQH\
VPLQLPXPILJXUH
2QWKDWHYLGHQFH UHQWDOFRVWVIRUDIDPLO\ ZRXOGEHHVWLPDWHGDW989ZHHNO\ $V
WKHUHSUHVHQWDWLYHIDPLO\ LVRQHDGXOWDQGDFKLOG UHQWDOFRVWVDUH OHVV VR989 LV
HVWLPDWHG
7DEOH  :HHNO\SURJUHVVWRWDO989
IRRGDQGVKHOWHUFRVWV 
UHQWDOFRVWV 
WRWDO 
/RVVRI SURGXFWLRQFRVWV³ WKHFRVWRI ORVVRI SURGXFWLRQIRUH[FKDQJHRQWKHVWDQ
GDUGDUHD
$WILUVWVLJKW WKLVZRXOGVHHPWREHGRXEOHFRXQWLQJ DVIRRGDQGVKHOWHUFRVWVKDYHDOUHDG\
EHHQLQFOXGHG 7KHFRVWLVFRQILQHGWRDQHVWLPDWHRI ORVVRI SURGXFWLRQIRUH[FKDQJH
7KHUHLVQRGRXEOHFRXQWLQJLQLQFOXGLQJIRUHJRQHSURGXFWLRQLI WKDWSURGXFWLRQLVIRU
H[FKDQJH LQDGGLWLRQWRWKHFRVWRI EX\LQJRWKHUKRXVHKROGV
SURGXFWLRQ
)URPWKHDJULFXOWXUHFHQVXVHV9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH 9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFHDQG9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHD ZHQRWHWKDWPRUH
WKDQSHU FHQWRI  UXUDO KRXVHKROGVZHUH LQYROYHG LQ FRFRQXW NDYDRUEHHI SURGXF
WLRQ
7RVLPSOLI\WKLVFDOFXODWLRQDQHVWLPDWHRI EHHI SURGXFWLRQ DWJUDPVSHUZHHN ZLOO
EHXVHG DVPHDWLVVROGLQVXSHUPDUNHWV DQGSULFHVFDQEHYHULILHG 7KDWJUDPVSHU
6HHFKDSWHU   IRUGHWDLOV

ZHHN LVNLORJUDPVSHU\HDU RUNLORJUDPVRYHU WHQ\HDUV ,I FDWWOHSURGXFWLRQLV
DVVXPHGWREHRQHXQLWVD\DEXOORFN KHOGRYHUWHQ\HDUV NLORJUDPVRI PHDWLVDQ
XQGHUHVWLPDWH 0DQ\YHDOHUV³ \RXQJFDWWOH³ DUHRYHUNLORJUDPVGUHVVHGZHLJKW
ZKHQVODXJKWHUHG
%HHI SULFHVDUHFKHDSLQ9DQXDWX DURXQG989SHUNLORJUDPIRUVWHZLQJPHDW VR
JUDPVRI ORVWPHDWSURGXFWLRQLVYDOXHGDW989
7RDFFRXQWIRURWKHUSURGXFWLRQIRUH[FKDQJH ZHDGG989IRUFRFRQXWSURGXFWLRQ
DQG989IRUNDYDSURGXFWLRQ
7KLVJLYHVDZHHNO\WRWDORI 989IRUFRVWVRI ORVVRI SURGXFWLRQ 7KLVLVFRQVHUYDWLYH
EXWDVWKHUHLVOHVVWKDQSHUFHQWSDUWLFLSDWLRQLQSURGXFWLRQIRUH[FKDQJH FRQVHUYDWLYH
YDOXHVDUHUHTXLUHG
7DEOH  :HHNO\SURJUHVVWRWDO989
IRRGDQGVKHOWHUFRVWV 
UHQWDOFRVWV 
ORVVRI SURGXFWLRQFRVWV 
WRWDO 
(QYLURQPHQWDOVHUYLFHVFRVWV³ FRVWVRI ORVVRI ELRPDVV ELRGLYHUVLW\ ODQGGHJUD
GDWLRQ
+HUHZHDUHDWWHPSWLQJWRTXDQWLI\WKHSURYLVLRQRI HQYLURQPHQWDOVHUYLFHVE\WUDGLWLRQDO
ODQGWHQXUHDUUDQJHPHQWVDQGKRXVHKROGVIROORZLQJVXEVLVWHQFHSOXVOLYHOLKRRGV
%HQHILWFRVWDQDO\VLVLVDVWDQGDUGHFRQRPLFWRROIRUDVVHVVPHQWRI SXEOLFDQGSULYDWHVHFWRU
SURMHFWSURSRVDOV EXWZKHQ WKHVXEMHFWVXQGHUFRQVLGHUDWLRQDUHQDWXUDOHQYLURQPHQWV
DQGQDWXUDOHQYLURQPHQWIHDWXUHV PRVWIDOOXQGHUWKHFDWHJRU\RI SXEOLFRU
IUHH
JRRGV LQ
WKDWWKH\KDYHQRVHWSULFH DQGWKHUHDUHXQFHUWDLQWLHVDERXWSURSHUW\RUH[FOXVLRQULJKWV
%HQQHWWDQG)ODWOH\ 6WHUQHU $OWHUQDWLYHPHWKRGRORJLHVPXVWEHIRXQGDQG
HPSOR\HGWRHVWLPDWHWKHLUYDOXHDVWKH\FXUUHQWO\H[LVW
7DFFRQLDQG%HQQHWWDWWKH$XVWUDOLDQ1DWLRQDO8QLYHUVLW\ H[SORUHGDOWHUQDWLYHHYDO
XDWLRQPHWKRGVZKHQWKH\ZHUHH[DPLQLQJSURFHVVHVLQYROYHGLQWKHVHWWLQJXSRI D3UR
WHFWHG$UHDLQ.DXULIRUHVWRQ(UURPDQJR)LJXUH $ WKHLVODQGVRXWKRI (IDWHLQWKH
DUFKLSHODJR /DWHU%HQQHWWDQG)ODWOH\XVHG&RQWLQJHQW9DOXDWLRQ0HWKRGRORJ\WR
WU\DQGGLVFRYHU$XVWUDOLDQWRXULVWV
YDOXDWLRQIRUIRUHVWFRQVHUYDWLRQRQ(UURPDQJR DQG
0DOHNXOD WRWKHQRUWKRI (IDWH 7KHDUHDVLQTXHVWLRQZHUHNP RQ(UURPDQJRDQG
NP RQ0DOHNXOD &RQWLQJHQW9DOXDWLRQWHVWVZLOOLQJQHVVWRSD\LQLWVVXEMHFWJURXS WR
SUHVHUYHDQDUHDRI ZLOGHUQHVV RURI HQYLURQPHQWDOVLJQLILFDQFH
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*LYHQWKHGLVSDULW\EHWZHHQWKH&RQWLQJHQW9DOXDWLRQ0HWKRGRORJ\UHVXOWDQGWKHFRP
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VXFFHVVRSHQVSRVVLELOLWLHVRI VRFLDOHQWLWOHPHQWVDQGFXOWXUDOLGHQWLW\DVZHOODVHPSOR\
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YLGHDQDOWHUQDWLYHTXDQWLILFDWLRQWRWKHRQHSUHVHQWHGKHUH 7KH9DQXDWXPLQLPXPZDJH
LVRQH &R[HW DO  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DQGRWKHUFKDUJHVODLGLQ3RUW9LOD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 
 
 
DYHUDJH 
9162 E 
$VLWLVLQGLJHQRXVKRXVHKROGVXQGHUVWXG\ ZHXVHDVOLJKWO\KLJKHUHVWLPDWHWKDQWKDWJLYHQ
E\DGGLQJWKHLQGLJHQRXVUDWHVRI WKHWZRHDUO\LQWHUFHQVDOSHULRGVWRWKHZKROHSRSXODWLRQ
UDWHVRI WKHODWWHUWZRSHULRGV ZKLFKZRXOGKDYHEHHQSHUFHQW 7KHUDWHFKRVHQLV
SHUFHQWSHUDQQXP
7KHVWXG\ZLOOXVHSHUFHQWDVWKHDYHUDJHSRSXODWLRQJURZWKUDWHIRUWKHZKROHRI
9DQXDWX
,QWKHSURMHFWLRQV DJJUHJDWLRQVDWSURYLQFHDQGLVODQGOHYHODUHJLYHQ 7KHUHDUHYDULDWLRQV
LQDQQXDOSRSXODWLRQJURZWKUDWHVEHWZHHQSURYLQFHVDQGLVODQGVZKLFKFRXOGKDYHEHHQ
XWLOLVHG )RUVLPSOLFLW\
VVDNH LWZDVGHFLGHGWRXVHRQHDYHUDJHUDWH DVWKHDLPLVWRPRGHO
JURZWKUDWKHUWKDQWRDFFXUDWHO\SUHGLFWLW
+RZPXFKODQGLVFXUUHQWO\XVHG"
7DEOH  VKRZVFXUUHQWDJULFXOWXUDOODQGXVH DVSUHVHQWHGLQWKH$JULFXOWXUDO&HQVXV
IRU9DQXDWX IRUWKHSURYLQFHVRI 6DQPD7KHLVODQGVRI 6DQWRDQG0DORDQG6KHID(IDWH
(SLDQGWKH6KHSKHUG,VODQGVDQGIRU(IDWHLVODQG
7DEOH  &XUUHQWODQGXVH 9DQXDWX VHOHFWHG3URYLQFHVDQG(IDWH
FXUUHQWXVHNP
(IDWH 
6KHID 
6DQPD 
9DQXDWX 
9162 D
7KHYDOXHIRU(IDWHLVDQHVWLPDWHGSURSRUWLRQRI WKH6KHIDYDOXH (IDWHDJULFXOWXUDOODQG
DUHDLVNP RUSHUFHQWRI 6KHIDDJULFXOWXUDOODQGNP VRWKHYDOXHSURYLGHG
UHSUHVHQWVSHUFHQWRI 6KHIDODQGLQFXUUHQWXVH
&XUUHQWDJULFXOWXUDOODQGQHHGVIRU9DQXDWXLVQRWLQDFFRUGZLWKWKH)$2 ILJXUH ZKLFKZRXOGEHNP
SHUFHQWRI WRWDOODQGDUHDRI NP ,QWKLVVWXG\ ZHKDYHFKRVHQWRDFFHSWWKHFHQVXVQXPEHUV
ZKLFKDUHORFDOO\FROOHFWHG DQGEDVHGRQFRXQWV 7KH)$2 QXPEHUVVHHPWREHEDVHGRQDVVXPSWLRQVDERXW
SRSXODWLRQJURZWKUDWHVDQGUDWHVRI LQFUHDVHLQDJULFXOWXUDOSURGXFWLRQ ZKLFKPD\QRWEHUHOLDEOH

+RZPXFKODQGKDVEHHQZLWKGUDZQIURPDJULFXOWXUDOXVH"
7KHUHKDVEHHQDUHDOSUREOHPZLWKVHSDUDWLQJIDFWIURPRSLQLRQRQWKHTXHVWLRQRI ODQG
ZLWKGUDZDOV )HZGRFXPHQWHGVWXGLHVKDYHEHHQPDGHRI ODQGWUDQVIHUVLQ9DQXDWXVHH
)DUUDQEHORZ DQGQRQHIRU9DQXDWXDVDZKROH XQWLOWKHVWXGLHVXQGHUWDNHQDV
SDUWRI WKH:RUOG%DQN
V-DVWLV%ORQJ(YULZDQ3URMHFWE\3RUWHUDQG1L[RQ DQG
3RUWHU 1L[RQDQG2WWR 0LOHQD6WHIDQRYDSHUV FRPP  FRRUGLQDWRURI
WKHSURMHFW FRQILUPHGE\HPDLOWKDWPDQ\GLIILFXOWLHVZHUHHQFRXQWHUHGDQGQHHGHGWREH
RYHUFRPHLQRUGHUWRDUULYHDWDUHDVRQDEO\DFFXUDWHHVWLPDWHIRU(IDWHODQGGHDOLQJV 6LQFH
WKHLQWURGXFWLRQRI WKH6WUDWD7LWOHV$FWLQ PRVWRI WKHODQGWUDQVDFWLRQVLQ9DQXDWX
KDYHEHHQRQWKHLVODQGVRI (IDWHDQG6DQWR ZLWKPRUHDFWLYLW\UHFHQWO\RQ(SL
,QKHUVWXG\RI OHDVHKROGRQ(IDWHLVODQG )DUUDQHVWLPDWHGWKDWSHUFHQW
RI DJULFXOWXUDOODQG KDGEHHQWUDQVIHUUHGWROHDVHKROGDQGWKXVORVWWRWUDGLWLRQDOSDWWHUQV
RI ODQGXVH 7KLVHVWLPDWHLQFOXGHGWKHOHDVHVDUUDQJHGDW,QGHSHQGHQFHZLWKDOLHQDWRUV
)DUUDQ
VLQWHUHVWZDVLQTXHVWLRQVRI OHJDOLW\DQGSURSULHW\ EXWVKHH[DPLQHGWKHRULJLQDO
GRFXPHQWV LQ DOO FDVHV DQGKHU HVWLPDWH FDQEH WUXVWHG 6LQFH WKDW VWXG\ RWKHUVKDYH
UHYLVHGXSZDUGWKHTXDQWLW\RI ORVWDJULFXOWXUDOODQG
%\ WKH\HDURI WKH1DWLRQDO/DQG6XPPLW DSHUFHQWDJHEHWZHHQSHUFHQWDQG
SHUFHQWKDGFXUUHQF\ ZLWKRSLQLRQVWURQJO\IDYRXULQJWKHLGHDWKDWWKHFRDVWOLQHRI (IDWH
ZDVSHUFHQW LQH[SDWULDWH OHDVHKROG 6ODWWHU 5XVVHOO1DUL WKH WKHQ'LUHFWRU
*HQHUDORI  WKH'HSDUWPHQWRI /DQGVZKRVXSSRUWHG6ODWWHU
V ILJXUH LV TXRWHG 6\GQH\
0RUQLQJ+HUDOG 6HSWHPEHU DVJLYLQJHVWLPDWHVRI OHDVLQJRI DJULFXOWXUDOODQGRQ
6DQWREHLQJLQWKHRUGHURI SHUFHQWRI DJULFXOWXUDOODQG
,Q2FWREHU  WKH'HSDUWPHQWRI /DQGVUHOHDVHGWZRPDSVRI ODQGOHDVLQJRQ(IDWH
WR WKH -DVWLV%ORQJ(YULZDQ3URMHFWDQG WKHVHZHUH IRUZDUGHG WR WKHDXWKRUE\0LOHQD
6WHIDQRYD E\HPDLORQ2FWREHU  2QHPDSVKRZVUHJLVWHUHGOHDVHVRQ(IDWHZLWK
GDUNHUJUHHQEHLQJOHDVHDUHDV)LJXUH  WKHRWKHUOHDVHGODQGDVDW0D\ ZLWKUHG
VKRZLQJOHDVHGDUHDV)LJXUH  7KHUHDUHVRPHGLVFUHSDQFLHVEHWZHHQWKHWZR 7KH
JUHHQDUHDRI WKHVHFRQGPDS ZKLFKVKRZVWKH(IDWH/DQG0DQDJHPHQW$UHD LVDQDUHD
VXSSRVHGO\IUHHRI OHDVHV ,QWKHILUVWPDS VRPHRI WKDWJUHHQDUHDLVPDUNHGDVKHOGLQD
UHJLVWHUHGOHDVH
7KHWZRPDSVGRQRWVXSSRUW5XVVHOO1DUL
VHVWLPDWHRI SHUFHQWRI (IDWHFRDVWOLQHEHLQJ
LQOHDVHKROG EXWGRVKRZWKDWWKHPDMRULW\RI FRDVWDOODQGKDVEHHQORVWWRWUDGLWLRQDOODQG
XVH
7KHUHOHDVHRI WKHWZRPDSVZDVDFFRPSDQLHGE\FDOFXODWLRQVRQSHUFHQWDJHVRI ODQGLQ
OHDVHVRQ(IDWH UHSURGXFHGKHUHLQIDFVLPLOH
D 7RWDODUHDRI (IDWH VTXDUHPHWUHV
E $UHDRI 5XUDO(IDWHOHDVHG VTXDUHPHWUHV
F 7RWDODUHD/HDVHGRXW 
G $OVRQRWHWKDW(IDWH/DQG0DQDJHPHQW$UHD(/0$D&RQVHUYDWLRQ
$UHDDURXQG0RXQW0F'RQDOG LVDQDUHDZLWKRXWDQ\5HJLVWHUHG/HDVHV
LQLW VT PHWUHV $QGLWPDNHVXS RI (IDWH
$JULFXOWXUDOODQGLVODQGZKLFKLVQRWLQXUEDQOHDVHV 8UEDQOHDVHVH[LVWLQ3RUW9LODDQG/XJDQYLOOHDQG
IRUPZKDWLVHVVHQWLDOO\DV\VWHPZKLFKVHHPVWRZRUNHIIHFWLYHO\ 6XUSULVLQJO\ WKHXUEDQOHDVHV\VWHPLVRIWHQ
LJQRUHGLQGLVFXVVLRQVRI ODQGUHIRUP GHVSLWHLWVSURYHQDQFHDQGIXQFWLRQDOLW\

H 1RWHWKDWWKHGDWDVHWLVFRPSOHWHDQGXSGDWHG
)LJXUH  5HJLVWHUHG/HDVHV
2QIDFHYDOXH WKLVZRXOGVHHPWRDOOHYLDWHFRQFHUQVUDLVHGDERXWWKHOHYHOVRI ODQGZLWK
GUDZDO
&ORVHULQVSHFWLRQUHYHDOVDOHVVRSWLPLVWLFSLFWXUH
$OWKRXJKWKHWRWDOODQGDUHDRI (IDWHLVNP WKHDUHDRI JRRGDJULFXOWXUDOODQGLGHQWL
ILHGE\4XDQWLQVHHPDS )LJXUH  RU6LPHRQL  LVNP
,I WKH4XDQWLQPDSLVFRPSDUHGZLWKHLWKHUPDS LWFDQEHVHHQWKDWWKHODQGFODVVHGDV
SRRUDJULFXOWXUDOODQGFORVHO\DSSUR[LPDWHVWKHDUHDRI WKH(IDWH/DQG0DQDJHPHQW$UHD
UHIHUUHGWRDERYH
0RUHLPSRUWDQWO\ DOPRVWDOOOHDVHGODQGIDOOVZLWKLQ4XDQWLQ
VJRRGDJULFXOWXUDOODQG
,QWKHOLJKWRI WKLVLQIRUPDWLRQ WKHFDOFXODWLRQDERYHQHHGVWREHPRGLILHG
L 7RFDOFXODWHSHUFHQWDJHRI JRRGDJULFXOWXUDOODQGOHDVHGZHKDYH
415km÷543km×100= 
LL ,I ZHWKHQVXEWUDFWWKHODQGDOUHDG\LQXVH WDNHQIURPWKH$JULFXOWXUDO&HQVXV
IURPWKHJRRGDJULFXOWXUDOODQG
543km−37km = 506km

)LJXUH  /HDVHV0D\
LLL 7KHQUHFDOFXODWHSHUFHQWDJH
415÷506×100= 
:KLOHLWPD\ZHOOEHWKDWWKHUHFDOFXODWHGSHUFHQWDJHRI ODQGZLWKGUDZQ³ SHUFHQW³
FDQEHWUHDWHGZLWKVRPHGHJUHHRI FRQILGHQFH LWZRXOGEHLPSUXGHQWWREHWRREROGZLWK
GDWDWKDWDUHSUHOLPLQDU\ HYHQDWSHUFHQWFRPSOHWH
7KUHHVFHQDULRDSSURDFK
$FFRUGLQJO\ WKHPRVWSUXGHQWFRXUVHVHHPVWREHWRDGRSWDVFHQDULRDSSURDFKWRWKHODQG
ZLWKGUDZDOLVVXHZKLFKHQDEOHVXVWRLGHQWLI\DUDQJHRI SRVVLEOHYDOXHV 7KUHHVFHQDULRV
RI ODQGZLWKGUDZDO EHVWFDVH PRGHUDWH DQGZRUVWFDVHDUHH[DPLQHG
)RU(IDWH DORZHUOHYHORI ODQGZLWKGUDZDOLQWROHDVHKROG DWSHUFHQW DPRGHUDWHOHYHO
DWSHUFHQWDQGDKLJKOHYHO DWSHUFHQWZLOOUHSUHVHQWWKHEHVW PRGHUDWHDQGZRUVW
FDVHVFHQDULRV
)RU6DQPD6DQWRDQGLWVRIIVKRUHLVOHWV LQFOXGLQJ0DOR WKHSHUFHQWSXWIRUZDUGE\
1DULLVQRZKHUHVXEVWDQWLDWHGEXWLVLQGLFDWLYHDWOHDVWRI HOHYDWHGQXPEHUVRI ODQGGHDOLQJV
7KHEHVW PRGHUDWHDQGZRUVWFDVHVFHQDULRZLWKGUDZDOLQWHUYDOVZLOOEHVHWDWSHUFHQW
SHUFHQWDQGSHUFHQW

7KHWDEOHV7DEOHV  DQG VKRZWKHUHVXOWVRI WKHDSSOLFDWLRQRI WKHVFHQDULRV XVLQJ
4XDQWLQDVWKHEDVLVIRUSRWHQWLDODJULFXOWXUDOODQG ,WLVDVVXPHGWKDWODQGWUDQV
IHUUHGWROHDVHKROGKDVLQDOOFDVHVEHHQODQGZLWKJRRGSRWHQWLDOIRUDJULFXOWXUH ,QERWK
FDVHV (IDWHDQG6DQPD WKHOLWWRUDO]RQHLVWKHPRVWKLJKO\SUL]HGE\H[SDWULDWHLQYHVWRUV
IRUREYLRXVUHDVRQV 7KLV]RQHJHQHUDOO\IDOOVZLWKLQWKHDUHDVRI JRRGSRWHQWLDO VKRZQ
SUHYLRXVO\)LJXUH  S 
,QHDFKFDVH WKHDYDLODEOHODQGLVWKHQHWDYDLODEOHODQGDIWHUODQGLQFXUUHQWXVHKDVEHHQ
VXEWUDFWHG
7DEOH  $JULFXOWXUDOODQGZLWKGUDZDODQGDYDLODEOHODQGDW 
DQG 6DQPD3URYLQFH
ODQGNP    
ZLWKGUDZQ   
UHPDLQLQJOHVVFXUUHQWXVH   
9162  9162 D
7DEOH  $JULFXOWXUDOODQGZLWKGUDZDODQGDYDLODEOHODQGDW 
DQG (IDWH
ODQGNP    
ZLWKGUDZQ   
UHPDLQLQJOHVVFXUUHQWXVH   
9162  9162 D
 2SWLPDOODQGXVHSURMHFWLRQVVHULHV
7KHVHULHVRI WDEOHVSUHVHQWHGEHORZVXPPDULVHFDOFXODWLRQVZKLFKFDQEHIRXQGLQ$S
SHQGL[ % ZKLFKSUHVHQWVWKHIXOOVHWRI ZRUNLQJV
'HIDXOWSURMHFWLRQV
)LUVW WKHGHIDXOWSURMHFWLRQVDUHSUHVHQWHG ZKHUHODQGZLWKGUDZDOVDUHLJQRUHG ,QWKLV
SURMHFWLRQWKH3DUHWR \HDUV³ WKH\HDURI RSWLPDOODQGGLVWULEXWLRQ³ DUHVKRZQIRU(IDWH
6KHIDDQG6DQPDSURYLQFHVDQGUXUDO9DQXDWX XVLQJWKHVWDQGDUGDUHDRI KHFWDUHVSHU
KRXVHKROG DQGDVVXPLQJDQDQQXDOSRSXODWLRQJURZWKUDWHRI SHUFHQW 7KHDFWXDO
UDWHVUHFRUGHGLQWKH3RSXODWLRQDQG+RXVLQJ&HQVXVDUHJLYHQLQSDUHQWKHVLV IRU
FRPSDULVRQ 7DEOH  VKRZVWKHUHVXOWV
,QWKHGHIDXOWSURMHFWLRQV 3DUHWR\HDUV³ WKH\HDURI RSWLPDOODQGGLVWULEXWLRQ³ ZRXOG
QRWEHUHDFKHGXQWLOWKHVHFRQGKDOI RI WKHFHQWXU\ 7KHOHDVWGLVWDQW\HDU IRU6KHID
SURYLQFH UHSUHVHQWVWKHZRUVWFDVH :KLOHWKLVGRHVQRW\HWSUHVHQWDVDFDXVHIRUDODUP
LWLVFHUWDLQO\RQWKHKRUL]RQRI FRQFHUQ LQODQGXVHSODQQLQJWHUPV
QDPHGIRU9LOIUHGR3DUHWR ZKRLQWURGXFHGWKHVWXG\RI RSWLPDOLW\
6HHKWWSZZZHFRQOLERUJOLEUDU\(QFELRV3DUHWRKWPO

7DEOH  'HIDXOWSURMHFWLRQ 5XUDO9DQXDWX 6KHIDDQG6DQPD3URYLQFHVDQG
(IDWH
$UHD FXUUHQWO\LQ ODQGDYDLODEOH SRS 3DUHWR\HDU
XVHNP NP LQFUHDVHSD
(IDWH    
6KHID    
6DQPD    
5XUDO9DQXDWX    
3URMHFWLRQV ODQGZLWKGUDZDOVEHVWFDVHVFHQDULR
6DQPD 6KHIDDQGUXUDO9DQXDWX
:LWKWKHGHIDXOWSURMHFWLRQVFRPSOHWHG ZHDUHQRZLQDSRVLWLRQWRH[DPLQHWKHLPSDFW
RI ODQGZLWKGUDZDOVRQVXEVLVWHQFHSOXVOLYHOLKRRGSRWHQWLDO
$VQRWHGDERYHLQ7DEOH  RQFXUUHQWUDWHVRI SRSXODWLRQJURZWK UXUDO9DQXDWXKDVXQWLO
WKH\HDUWRUHDFKWKHWLSSLQJSRLQWRI RSWLPDOODQGGLVWULEXWLRQ³ WKH3DUHWR\HDU ,I
ZHPRGLI\WKHDYDLODEOHODQGNPE\VXEWUDFWLQJWKHODQGZLWKGUDZQ ZHFDQJHWD
PHDVXUHRI WKHLPSDFW
7DEOH  LVUHYLVHGEHORZE\VXEWUDFWLQJSHUFHQWRI 6DQPDODQGDQGSHUFHQWRI (IDWH
ODQGDQGE\DGGLQJDFROXPQVKRZLQJWKH3DUHWR\HDUXQGHUWKLV
EHVWFDVH
VFHQDULR 7KHVH
ZLWKGUDZDOVDUHDJJUHJDWHGIRUUXUDO9DQXDWX 7KHYDOXHVIRU6DQPDDQG6KHIDSURYLQFHV
LQFOXGHRQO\6DQWRDQG(IDWHZLWKGUDZDOVDQGLJQRUHWKRVHRQRWKHULVODQGV VRWKH3DUHWR
\HDUYDOXHLVEHWWHUWKDQLWVKRXOGEH
7DEOH  3DUHWR\HDU
EHVWFDVH
 6DQPD 6KHIDDQG5XUDO9DQXDWX
$UHD DYDLO SRS 3DUHWRRQH 3DUHWRWZR
NP  LQFUHDVHSD GHIDXOW EHVWFDVH
6DQPD    
6KHID    
5XUDO9DQXDWX    
,QWKHEHVWFDVHVFHQDULRWKHVLWXDWLRQIRU6DQPDSURYLQFHDQGIRUUXUDO9DQXDWXLVDOPRVW
XQFKDQJHG ZLWKODQGZLWKGUDZDOVKDYLQJYHU\OLWWOHHIIHFWRQWKHSURMHFWHG3DUHWR\HDU
+RZHYHU LQ6KHIDSURYLQFHWKHUHGXFWLRQLQWLPHWRRSWLPDOGLVWULEXWLRQUHSUHVHQWVDGH
FOLQHRI PRUHWKDQSHUFHQW 7KHOHDGWLPHXQWLO3DUHWR\HDULVOHVVWKDQ\HDUV
3URMHFWLRQV ODQGZLWKGUDZDOVZRUVWFDVHVFHQDULR
6DQPD 6KHIDDQGUXUDO9DQXDWX
7KHZRUVWFDVHVFHQDULRLVUHSUHVHQWHGE\ODQGZLWKGUDZDOVRI SHUFHQWLQ6DQPDSURYLQFH
DQGSHUFHQWRQ(IDWH 7KHVHDUHDERYHWKHKLJKHVWHVWLPDWHVRI ODQGZLWKGUDZDOV WKDW
RI WKHIRUPHU'LUHFWRU*HQHUDORI /DQGV 5XVVHOO1DUL E\DERXWILYHSHUFHQWLQERWKWKH
6DQWRDQG(IDWHFDVHV +RZHYHU WKHGLVFXVVLRQRI WKHEHVWHVWLPDWHIRU(IDWHVHHS 

VKRZHGWKDWLWLVOLNHO\WKDWSHUFHQWRI DJULFXOWXUDOODQGKDVEHHQZLWKGUDZQ WDNHQIURP
DQLQFRPSOHWHGDWDVHW
7DEOH  3DUHWR\HDU
ZRUVWFDVH
 6DQPD 6KHIDDQG5XUDO9DQXDWX
$UHD DYDLO LQFUHDVHSD 3DUHWRRQH 3DUHWRWZR
NP  GHIDXOW ZRUVWFDVH
6DQPD    
6KHID    
5XUDO9DQXDWX    
)RUERWK6DQPDSURYLQFHDQGUXUDO9DQXDWXWKHUHLVDOHVVWKDQSHUFHQWUHGXFWLRQLQ
WLPHWR3DUHWR\HDU ZKLFKGRHVQRWSUHVHQWDQ LPPHGLDWH WKUHDW +RZHYHU WKH6DQPD
VFHQDULRVVKRZRQO\ WKH LPSDFWRI  ODQGZLWKGUDZDOVRQ6DQWRDQG0DOR DQG WKHUHDUH
NQRZQOHDVHVRQRWKHULVODQGVLQ6DQPDSURYLQFH $RUHDQG7RXWRXEDLQSDUWLFXODU VRWKH
SLFWXUHLVOLNHO\WREHZRUVHWKDQVKRZQKHUH
7KHPRUHWKDQSHUFHQWUHGXFWLRQIRU6KHIDSURYLQFHLVFDXVHIRUFRQFHUQ /DQGZLWK
GUDZDOVRQ(SL WKHVHFRQGODUJHVWLVODQGLQWKHSURYLQFHKDYHQRWEHHQFRQVLGHUHG DQG
WKHUHDUHNP LQOHDVHKROG3RUWHUDQG1L[RQ  RI DQDUHDRI NP RI
JRRGDJULFXOWXUDOODQG9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH  RUSHUFHQW
2I HYHQJUHDWHUFRQFHUQLVWKDWWKHSHUFHQWDJHUHGXFWLRQHIIHFWLYHO\UHGXFHV3DUHWR\HDUWR
 WKHSUHVHQW
,I WKHVLWXDWLRQIRU6KHIDSURYLQFHLVRI FRQFHUQ DQG WKH ODQGZLWKGUDZDOVZKLFKKDYH
SURGXFHGWKHDGYHUVHHIIHFWDUHRQO\WKRVHRQ(IDWH ZKDWPLJKWWKHHIIHFWVEHIRU(IDWH
LWVHOI "
3URMHFWLRQV ODQGZLWKGUDZDOVEHVW ZRUVWDQGPHGLXPFDVHVFHQDULRV
(IDWH
$VPHQWLRQHG WKHSUREOHPV LQ6KHIDSURYLQFHDUHQRWFRQILQHGWR(IDWH KRZHYHU WKH
SUREOHPDWLF OHYHORI  OHDVHKROGRQ(SL ODFNV WKHH[WUDGLPHQVLRQRI DQH[WHQVLYHXUEDQ
SRSXODWLRQWKHSRSXODWLRQRI 3RUW9LODDOVRUHOLDQW PRUHRUOHVV RQWKHDJULFXOWXUDOSUR
GXFWLRQRI (IDWHIRUIRRG
6HFWRUVRI WKHXUEDQSRSXODWLRQDUHKHDYLO\UHOLDQWRQWKHPDUNHW KDYLQJQRJDUGHQV 2WK
HUVDUHPDUJLQDOO\UHOLDQW ,QWRWKHIXWXUH WKHUHLVXQOLNHO\WREHPRUHODQGDYDLODEOHIRU
WKHXUEDQDQGSHULXUEDQKRXVHKROGVWRDFFHVVIRUJDUGHQV WKXVODQGLQWHQVLILFDWLRQVHHPV
LQHYLWDEOH DVWKHUHLVOLWWOHSRVVLELOLW\RI WKHXUEDQSRSXODWLRQVWDJQDWLQJRUGHFOLQLQJ 7KLV
ODQGXVHLQWHQVLILFDWLRQZLOOWDNHSODFHRQODQGWRZKLFKWKHJDUGHQHUVKDYHQRHQWLWOHPHQW
RUWHQXUH DVWKHWUDGLWLRQDORZQHUVDUHUHOXFWDQWWRHQWHULQWRHLWKHUIRUPDORULQIRUPDO
DJUHHPHQWV RZLQJWRWKHSHULORXVQDWXUHRI WHQXUH
8QGHUWKHEHVWFDVHVFHQDULR3DUHWR\HDUDUULYHVLQ \HDUVIURPQRZ
,Q WKHPRGHUDWH VFHQDULR 3DUHWR\HDUZDVSDVVHG LQ 7KH UHYHUVHSURMHFWLRQKDV
FHUWDLQ ORJLFDO SUREOHPV DVVRFLDWHGZLWK LW³ \RX FDQQRWSURMHFW LQWR WKHSDVW ,W FDQ
VWLOOEHUHDVRQDEO\DUJXHGWKDWZHDUHSDVWRSWLPDO ODQGGLVWULEXWLRQDQGLQDZRUVHQLQJ
VLWXDWLRQ

7DEOH  3DUHWR\HDUXQGHUWKUHHVFHQDULRV (IDWH
$UHD DYDLO GHIDXOW EHVW PRG ZRUVW
NP 
(IDWH ZRUVW    
,QWKHZRUVWFDVHVFHQDULR WKH3DUHWR\HDUSDVVHGLQ
7KHOHYHORI ODQGZLWKGUDZDOXQGHUWKHZRUVWFDVHVFHQDULRLQGLFDWHVDVLWXDWLRQZKHUHWKH
FDUU\LQJFDSDFLW\RI WKHDYDLODEOHODQGLVOHVVWKDQKDOI WKDWRI WKHQXPEHURI KRXVHKROGV
SUHVHQWO\XVLQJLW 7KHUHDUHKRXVHKROGVXVLQJODQGZKLFKKDVWKHFDUU\LQJFDSDFLW\
RI KRXVHKROGVXVLQJWKHVWDQGDUGDUHDRI KHFWDUHV
,QGLFDWRUVIURP3DUHWR\HDUSURMHFWLRQV
,QWKHIROORZLQJVHFWLRQ WKHYDOXHRI WKHSURMHFWLRQVZLOOEHSXWPRUHLQWRSHUVSHFWLYHDQG
OLPLWDWLRQVZLOOEHGHDOWZLWK +RZHYHU EHIRUHSURFHHGLQJZHQHHGWRH[WUDFWWKHPDLQ
LQGLFDWRUVIURPWKHSURMHFWLRQV
D 7KHPRVWDSSDUHQWLQGLFDWRULQWKHSURMHFWLRQVLVWKDWWKHOHYHORI ODQGZLWKGUDZDOV
RQ(IDWHLQSDUWLFXODU EXWDOVRWKHZKROHRI 6KHIDSURYLQFH KDVSURGXFHGDVLWXDWLRQ
ZKHUHWKHFDUU\LQJFDSDFLW\RI  WKHDYDLODEOHDJULFXOWXUDO ODQGKDVEHHQH[FHHGHGRQ
(IDWH DQGLVDERXWWREHIRU6KHIDDVDZKROH 7KHSURMHFWLRQVDUHDQLQGLFDWRUWKDW
UXUDOKRXVHKROGVRQ(IDWHDQGLQ6KHIDPD\EHGUDZLQJGRZQWKHLUUHVRXUFHV³ OLYLQJ
XQVXVWDLQDEO\³ LQHIIHFW
,I WKHXUEDQSRSXODWLRQLVDGGHGWRWKHPL[ WKHVLWXDWLRQZRUVHQV 7KHUHDUHPRUH
WKDQKRXVHKROGVLQ3RUW9LODDQGKRXVHKROGVRQ(IDWH9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFHE  ,I WKH\DUHDOOGHSHQGHQWRQWKHIRRGUHVRXUFHVSURYLGHG
IURPODQGZKLFKKDVDFDUU\LQJFDSDFLW\RI KRXVHKROGV WKHQIRRGVHFXULW\LVLQ
SHULO
E :HQRWHWKDWDOWKRXJKWKHUHLVQRWPXFKOHHZD\IRURWKHUSDUWVRI 9DQXDWX WKHVLWXDWLRQ
LVQRWDVGLUH
 /LPLWDWLRQVRI WKHSURMHFWLRQV
,WPXVWILUVWEHDFNQRZOHGJHGWKDWWKHSURMHFWLRQVGRQRWGLUHFWO\PHDVXUHODQGXVH 7KH
PHDVXUHRI ODQGXVHLVGHULYHGIURPWKHSURMHFWLRQVRI SRSXODWLRQLQFUHDVH E\PHDQVRI
DOORFDWLQJDVWDQGDUGDUHDRI ODQGSHUKRXVHKROG 7KHSURMHFWLRQVWKXVKDYHWKHLQKHUHQW
OLPLWDWLRQRI EHLQJGHULYDWLYH
6HFRQG EHFDXVHLWLVLPSRVVLEOHWRSUHGLFWWKHIXWXUHFRXUVHRI ODQGZLWKGUDZDOV WKHSUR
MHFWLRQVHULHVXVHGFXUUHQWOHYHOVRI ODQGZLWKGUDZDO 7KLVLQWURGXFHVDQLPSOLFDWLRQWKDW
QRIXUWKHUODQGZLWKGUDZDOZLOORFFXU DQGWKLVLVXQOLNHO\WREHWKHFDVH
7KHVHDUHUHODWLYHO\PLQRUOLPLWDWLRQV EXWWKRVHEHORZDUHPDMRU
$ UHPLQGHUWKDWWKHDFWXDOFDOFXODWLRQVDQGDVVXPSWLRQVIRUWKHSURMHFWLRQVDERYHFDQEHIRXQGLQ$S
SHQGL[ %

:HKDYHKHOGRQHYDOXHWREHFRQVWDQW³ WKHIDUPLQJV\VWHP 7KLVLVXQUHDOLVWLF ,WKDV
EHHQDVVXPHGWKDWRXUVWDQGDUGDUHD³ KHFWDUHV³ SURYLGHVDVXVWDLQDEOHOLYHOLKRRG
6XFKPD\QRWEHWKHFDVH $OOWKHVHDUHVHOILPSRVHGOLPLWDWLRQVEXWWKHUHDUHRWKHUVZKLFK
VWHPIURPWKHHIIHFWVRI WKHFRORQLDOSHULRG SDUWLFXODUO\RQSRSXODWLRQ 7KHOLPLWDWLRQV
DUHGHDOWZLWKDVUHVSRQVHVWRWKHTXHVWLRQVEHORZ
D ,VVXEVLVWHQFHDJULFXOWXUHLQ9DQXDWXDVWDWLFV\VWHP"
E ,VVXEVLVWHQFHDJULFXOWXUHLQ9DQXDWXDVXVWDLQDEOHV\VWHP"
F :KDWZDVWKHSRSXODWLRQEHIRUH(XURSHDQFRQWDFW"
G 'LGWKHFRORQLDOSHULRGFKDQJHVXEVLVWHQFHJDUGHQLQJ"
,VVXEVLVWHQFHDJULFXOWXUHLQ9DQXDWXDVWDWLFV\VWHP"
&OHDUO\ WKHHYLGHQFHVKRZVWKDWVXFKLVQRWWKHFDVH
7KHUHDUHPDQ\REYLRXVSUHFHGHQWVIRUDGDSWLYHFKDQJHLQDJULFXOWXUHLQ9DQXDWX PRVW
REYLRXVO\LQWKHDGRSWLRQRI LQWURGXFHGFURSV³PDQLRF VZHHWSRWDWRDQGSDSD\D³ DUH
SULPHH[DPSOHV 7UHHVDQGIUXLWVKDYHDOVREHHQZLGHO\DQGVXFFHVVIXOO\DGRSWHG PDQJR
DYRFDGR DQGDZLGHUDQJHRI FLWUXVIUXLWV 7KHVHDGRSWLRQVDQGDGDSWDWLRQVDUHLQGLFD
WLYHRI DQDJULFXOWXUDOFRPPXQLW\ZKLFKLVDGDSWDEOH IOH[LEOHDQGUHVSRQVLYHWRFKDQJH
6LPLODUH[DPSOHVRI DGDSWLYHLQFRUSRUDWLRQRI LQWURGXFHGVSHFLHVDUHFRPPRQWKURXJK
RXW0HODQHVLD 7KHEHVWGRFXPHQWHGH[DPSOHLVWKHDGRSWLRQRI WKHVZHHWSRWDWRLQWKH
(DVWHUQ+LJKODQGVRI 3DSXD1HZ*XLQHD<HQ %URRNILHOGZLWK+DUW 6ZHHW
SRWDWRKDVVXSSODQWHGRWKHUURRWFURSVDVWKHVWDSOH EHFDXVHRI LWVDELOLW\WRZLWKVWDQGD
ZLGHUUDQJHRI FOLPDWLFFRQGLWLRQVDQGLWVXVHIXOQHVVDVSLJIHHG 7KLVXVHIXOQHVVDVIHHG
LVDELJDGYDQWDJHLQVRFLHWLHVZKHUHSLJVDUHYLWDOO\LPSRUWDQWLQVRFLDOFRQVWUXFWLRQ IRU
SUHVWLJHJDLQLQJIHDVWV
7KXVLWVHHPVHQWLUHO\UHDVRQDEOHWRVXJJHVWWKDWVXEVLVWHQFHJDUGHQHUVZRXOGEHOLNHO\WR
PDNHFKDQJHVZKHQIDFHGZLWKGHYHORSLQJSUREOHPVDQGLVVXHV :LWKLQWKHODVWILYH\HDUV
QHZJDUGHQDUHDVKDYHEHHQGHYHORSHGRQ(IDWH $ OHDGHUDQGODQGRZQHURI WKH(UHWDS
FRPPXQLW\DOORZHGODQGWREHXVHGLQWKH7HRXPDULYHUDUHD NLORPHWUHVVRXWKRI 3RUW
9LOD E\
WRZQ
FRPPXQLWLHV XQGHUD
NDVWRP
 JUDQW ZKHUHLQKHZDVSURPLVHGFXVWRPDU\
JLIWVLQH[FKDQJHIRUXVHRI WKHODQG 7KLVDUHDQRZSURYLGHVDVLJQLILFDQWFRQWULEXWLRQWR
WKHIRRGUHVRXUFHVRI 3RUW9LODDVPDQ\RI WKHJDUGHQHUVJURZ
(XURSHDQYHJHWDEOHV
IRU
WKHPDUNHW DORQJZLWKWUDGLWLRQDOVXEVLVWHQFHJDUGHQIRRGV 7KLVJHVWXUH DUHVSRQVHWR
WKHSHUFHLYHGVKRUWDJHRI ODQGIRUJDUGHQVLQWKHXUEDQDQGSHULXUEDQDUHDV LVHQWLUHO\LQ
NHHSLQJZLWKWKHFXVWRPRI PDNLQJODQGDYDLODEOHIRUSHRSOHWRPDNHDJDUGHQDV5HJHQYDQX
QRWHG
7KH$JULFXOWXUDO&HQVXVH[DPLQHVWKHJURZWKRI DJULFXOWXUDOSUDFWLFHVZKLFKDUHUH
VSRQVHVWRVRLOGHJUDGDWLRQ /LWWOHXVHKDGEHHQPDGHRI SDVVLYHPHDVXUHV VXFKDVFRYHULQJ
RI JDUGHQVZLWKSODVWLFVKHHWVWRSURWHFWVRLOVDQGFURSVIURPUDLQGDPDJHSHUFHQWRI
DOOUHVSRQGHQWV RURI WKHPRUHFKDUDFWHULVWLFPHDVXUHVRI LQWHQVLW\ XVHRI IHUWLOLVHU
SHUFHQWRUSHVWLFLGHVSHUFHQW +RZHYHUDOPRVWSHUFHQWRI UHVSRQGHQWVFODLPHG
%RXUNH  6WUHHW %D\OLVV6PLWKDQG6DKOLQVDOOZDUQRI WKHGDQJHUVRI FDOFX
ODWLRQVRI ODQGXVHLQWHQVLW\RUODQGQHHGVZKLFKDVVXPHVWDWLFIDUPLQJV\VWHPV
,QDQHDUO\WURSLFDODJULFXOWXUHJXLGH0DF0LOODQ WKHUHLVDSODWHZLWKVHOHFWHGWURSLFDO
IUXLWV DOORI ZKLFK³ ZLWKRQHH[FHSWLRQ WKHGXULDQ³ WKHDXWKRUKDVVHHQHLWKHULQWKHPDUNHWRUJURZLQJ
DURXQG3RUW9LOD
6HH*ORVVDU\

WRXVHLPSURYHGFRPPHUFLDOO\SURGXFHGDQGSXUFKDVHGVHHGV 6XFKLQGLFDWRUVDVWKHVH
UHLQIRUFH WKHQRWLRQ WKDWGHVSLWH LWV VHHPLQJFRQVHUYDWLVP VXEVLVWHQFHJDUGHQLQJGRHV
VKRZDQDGDSWLYHQDWXUH /HYL6WUDXVV
FRQWUDU\QRWLRQVRI 
FROGVRFLHWLHV
QRWZLWKVWDQGLQJ
/HYL6WUDXVV 
,VVXEVLVWHQFHDJULFXOWXUHLQ9DQXDWXDVXVWDLQDEOHV\VWHP"
6XVWDLQDELOLW\KDVEHFRPHDZRUGZKLFKHQJHQGHUVFRQIXVLRQ QRWOHDVWEHFDXVHLWVHHPV
WREHPRVWRIWHQXVHGLQDUHVWRUDWLYHRUUHPHGLDWLYHVHQVHE\SHRSOHLQYROYHGLQSUDFWLFHV
ZKLFKKDYHFOHDUO\SDVVHGEH\RQGWKHSRLQWRI VXVWDLQDELOLW\ LQFRXQWULHVZKHUH
VXVWDLQ
DELOLW\
 LVKLVWRULFDO ,W LVZLGHO\XVHG LQVWXGLHVRI $XVWUDOLDQDJULFXOWXUH 1HOVRQHWDO
D E IRUH[DPSOH ZKLFK IHZZRXOGDUJXH KDVORQJDJRWLSSHGRYHULQWRXQVXV
WDLQDELOLW\ $OOWKLVKDVVRPHKRZOHGWRWKHFRQIODWLRQRI WKHWHUPVXVWDLQDELOLW\ZLWKWKH
SURFHVVRI UHPHGLDWLRQRI XQVXVWDLQDEOHSUDFWLFHV
,Q9DQXDWX ZKLOHWKHUHDUHZDUQLQJVLJQVIURPWKH3DUHWRSURMHFWLRQV DQGSODQHWZLGH
LVVXHVZKLFKDUHLPSDFWLQJ WKHUHLVQRQHHGWRXQGHUWDNHDORQJDQGWRUWXRXVH[SORUDWLRQ
RI ZKDWVXVWDLQDELOLW\PHDQVLQWKHSUHVHQWFDVH ,QWKLVFDVHLWPHDQVMXVWWKDW³ DSUR
FHVVZKLFKGRHVQRWGHSOHWHUHVRXUFHVRYHUWLPH 7KHSURMHFWLRQVVKRZHGWKDWRQO\RQ
(IDWHLVWKHUHWKHVXJJHVWLRQWKDWUHVRXUFHGHSOHWLRQPD\EHHYLGHQW (OVHZKHUH WKHUHLV
OHHZD\
:LWKVRPHPLVJLYLQJVLQWKHOLJKWRI WKH(IDWHSURMHFWLRQV WKHVWXG\ZLOOXVHWKHQRZ
VWDQGDUGGHILQLWLRQ SURYLGHGE\WKH:RUOG&RPPLVVLRQRQ(QYLURQPHQWDQG'HYHORS
PHQWLQLWVUHSRUW³2XU&RPPRQ)XWXUH
6XVWDLQDEOHGHYHORSPHQWLVGHYHORSPHQWWKDWPHHWVWKHQHHGVRI WKHSUHVHQW
ZLWKRXWFRPSURPLVLQJ WKHDELOLW\RI  IXWXUHJHQHUDWLRQV WRPHHW WKHLURZQ
QHHGV
:RUOG&RPPLVVLRQRQ(QYLURQPHQWDQG'HYHORSPHQWE 
,I DVXVWDLQDEOHSURFHVVLVDSURFHVVZKLFKGRHVQRWGHSOHWHUHVRXUFHVRYHUWLPH LVVXEVLV
WHQFHJDUGHQLQJLQ9DQXDWXVXVWDLQDEOH"
,Q9DQXDWX DV IDU DV WKHHYLGHQFHVKRZV KXPDQKDELWDWLRQEHJDQ\HDUVDJR ,W
EHJDQZLWKWKHSHRSOHDQGFXOWXUHNQRZQWRDUFKDHRORJ\DV/DSLWD 5HFHQWILQGVRI DQ
H[WHQVLYHEXULDO VLWH DW7HRXPD MXVWRXWVLGH3RUW9LOD UHSUHVHQW DEUHDNWKURXJK LQ WKH
ERG\RI NQRZOHGJHRI WKH/DSLWDFXOWXUDOFRPSOH[ DVVNHOHWDOUHPDLQVZHUHUDUHEHIRUHKDQG
%HGIRUG6SULJJVDQG5HJHQYDQX %HQWOH\ %XFNOH\DQG6SULJJV
:KLOHLWLVRI JUHDWPRPHQWWRDUFKDHRORJLVWVIURPZKHQFHWKH/DSLWDFDPH IRUWKLVGLV
FXVVLRQWKHRULJLQVLWHLVRI OLWWOHFRQFHUQ :KDWLVRI JUHDWHUVLJQLILFDQFHLVWKDWWKH\GLG
QRWFRPHHPSW\KDQGHG 7KH\EURXJKWZLWKWKHPWKHLUPHDQVRI VXEVLVWHQFH³ WKHLU
URRWFURSV WKHLUEDQDQDDQGSODQWDLQSODQWVDQGWKHLUFRPPHQVDODQLPDOV³ SLJV GRJV
FKLFNHQVDQGWZRUDWVSHFLHVDWOHDVW0DWLVRR6PLWKDQG5RELQV
7KHDUULYDORI WKH/DSLWD DQGWKHLUIORUDDQGIDXQD LQWURGXFHGDSHULRGRI UDSLGHFRORJLFDO
DGMXVWPHQW DWWKHHQGRI ZKLFKDQXPEHURI LQGLJHQRXVVSHFLHVZHUHUHJLRQDOO\H[WLQFW
,QSDUWLFXODU PHJDSRGHV DQGRWKHUELUGVVXIIHUHGGUDVWLFUHGXFWLRQV 6WHDGPDQ
QRWHGWKDW
KXPDQFDXVHGH[WLQFWLRQVKDYHREOLWHUDWHGPRVWSRSXODWLRQVDQGVSHFLHVRI
PHJDSRGHVLQ2FHDQLD

7KLVPDWHULDOH[SDQGVRQWKHHDUOLHUWUHDWPHQWLQWKHKLVWRU\FKDSWHUVHH 
)OLJKWOHVVELUGV VRPHYHU\ODUJHVXFKDVWKH1HZ=HDODQG0RD EXWDOVRPDQ\VPDOOHUVSHFLHV

%LUGV DORQJZLWK IUXLWEDWV DQGRWKHUEDWV DUH WKHPDLQ HQGRWKHUPLF ZDUPEORRGHG
VSHFLHVWKURXJKRXW2FHDQLD ZLWKH[RWKHUPLFIDXQD EHLQJPRUHFRPPRQ 7KHVHH[RWKHU
PLFVSHFLHVDOVRVXIIHUHGDWWKHKDQGVRI WKH/DSLWDDQGWKHLUFRPPHQVDOVSHFLHV ZLWKIRV
VLOUHFRUGVVKRZLQJH[WLQFWLRQVRI WHUUHVWULDOOL]DUGV VRPHFURFRGLOLDQVSHFLHVDQGVHYHUDO
VSHFLHVRI WXUWOH6SULJJV
7KH7HRXPDVLWH LQFRPPRQZLWKDOO/DSLWDVLWHV VKRZVKHDY\H[SORLWDWLRQRI PROOXVFV
DQGRWKHUOLWWRUDOGZHOOLQJIDXQD 6SULJJV QRWHVWKDWPRVW/DSLWDRFFXSD
WLRQVLWHVDUHLQLWLDOO\OLWWRUDOVLWHV ZKLFKVKRZVLJQVRI VHULRXVHURVLRQ 0DQ\VLWHVVKRZ
VLJQVRI DEDQGRQPHQWIRUVRPHWLPHVKXQGUHGVRI \HDUVZLWKODWHURFFXSDWLRQPRYLQJLQ
ODQG
/DSLWDHQYLURQPHQWDOLPSDFWVZHUHQRWFRQILQHGWRIDXQD 3ROOHQUHFRUGVIURPDQXPEHURI
VLWHVVKRZGLVFRQWLQXLWLHV ZLWKHYLGHQFHRI WUHHVSHFLHVGLVDSSHDULQJDQGEHLQJUHSODFHGE\
JUDVVHVDQGFDUERQGHSRVLWV DQDUWHIDFWRI /DSLWDVZLGGHQSUDFWLFHV.LUFKDQG+XQW
(QULJKWDQG*RVGHQ 7KLVGHIRUHVWDWLRQPD\KDYHEHHQDFFLGHQWDO EXWLVPRUHOLNHO\
WRKDYHEHHQGHOLEHUDWH 7KHSUDFWLFHKDVEHHQREVHUYHGLQPDQ\3DFLILFLVODQGV ZKHUHWKH
JURXQGFRYHULVUHPRYHGRQVORSHVWRSURPRWHWKHWUDQVSRUWRI VRLOVWRUHSOHQLVKWKHVRLOV
RQORZHU PRUHHDVLO\ZRUNHGODQG.LUFKDQG<HQ 6SULJJV
7KHSLFWXUHWKDWHPHUJHVDFURVVWKHLVODQGVRI WKH/DSLWDPLJUDWLRQDQGVHWWOHPHQWLVRQH
RI LUUHYHUVLEOHHQYLURQPHQWDOFKDQJHLQWKHIUDJLOHLVODQGHQYLURQPHQWV ZLWKODUJHVFDOH
H[WLQFWLRQVRI ELUGDQGUHSWLOHOLIHDQGRYHUH[SORLWDWLRQRI OLWWRUDOUHVRXUFHV :KHQZH
REVHUYH3DFLILFLVODQGVWRGD\ ZHDUHORRNLQJDWLVODQGHQYLURQPHQWVZKLFKDUH
PDQPDGH

.LUFK
VLQWURGXFWLRQLQ.LUFKDQG+XQW 
7KDWVDLG ZHFDQWXUQWRWKHTXHVWLRQRI FXUUHQWFRQFHUQ *LYHQWKDWZHFDQQRWXQGRWKH
LPSDFWRI WKHLQLWLDOVHWWOHPHQW KRZVXVWDLQDEOHKDVWKHELRGLYHUVLW\UHJLPHZKLFKUHSODFHG
WKHRULJLQDOELRWDEHHQ"
)RUDQ\KLVWRU\RI 3DFLILFVXEVLVWHQFH WKHLQLWLDOGLIILFXOW\ZKLFKSUHVHQWVLWVHOI LVWKDWZH
VWLOOKDYHDYHU\LQFRPSOHWHSLFWXUHRI 3DFLILFSUHKLVWRU\EHIRUHWKHDUULYDORI OLWHUDWHPDQ
DQGWKHEHJLQQLQJVRI ZULWWHQKLVWRU\
$VQRWHG WKHSHRSOHNQRZQWR OLQJXLVWLFKLVWRULDQVDV$XVWURQHVLDQVDQGWRDUFKDHROR
JLVWVDV/DSLWDZHUHSUHVXPHG LQLWLDOO\ WRKDYHDULVHQVRPHZKHUHLQ6RXWK$VLDDURXQG
\HDUV%3DQGPRYHGRYHUWLPHWREHSUHVHQWLQ1HDU2FHDQLDE\\HDUV%3
6XEVHTXHQWO\WKH\LVODQGKRSSHGLQWR5HPRWH2FHDQLDWKURXJKWKH6RORPRQVDQG9DQX
DWXDUFKLSHODJRVWR1HZ&DOHGRQLD )LMLDQGWKHQFHWR3RO\QHVLD³ EHJLQQLQJDURXQG
\HDUV%3DQGFRQFOXGLQJZLWKWKHVHWWOHPHQWRI $RWHDURD OHVVWKDQ\HDUV%3
7KLVLQWHUSUHWDWLRQLVFXUUHQWO\XQGHUJRLQJFRQVLGHUDEOHPRGLILFDWLRQDVWKHWHFKQRORJLFDO
DGYDQWDJHVRI JHQHWLFPDUNHUKLVWRU\DUHDSSOLHGWRWKH/DSLWD$XVWURQHVLDQH[SDQVLRQLQWR
5HPRWH2FHDQLD 'ULYHQE\WKHDQRPDORXVLQVWDQFHVRI 3RO\QHVLDQRXWOLHUV UHVHDUFKHUV
KDYHEHJXQWRTXHVWLRQWKHQRWLRQRI DVLQJOHSRLQWRI GHSDUWXUH 0DWLVRR6PLWK
ZKRVHVWXGLHVRI WKHPLWRFKRQGULDO'1$ RI /DSLWDFRPPHQVDODQLPDOVUDWVDQGSLJV
SLRQHHUHGWKLVILHOG SURSRVHVDPRGHORI FRQWHPSRUDQHRXV/DSLWD$XVWURQHVLDQH[SDQ
VLRQIURPWZRSRLQWV WKH1HZ%ULWDLQDUHDEHLQJRQH WKHRWKHUEHLQJLQVXODU6RXWK(DVW
$VLD3KLOLSSLQHV WKURXJK0LFURQHVLDDQGRQWR3RO\QHVLD0DWLVRR6PLWK 0DWLVRR
6PLWKDQG5RELQV
5HSWLOHVDQGRWKHUFROGEORRGHGDQLPDOV
,VODQGVZKLFKDUHLQKDELWHGE\3RO\QHVLDQVSHDNLQJ UDFLDOO\3RO\QHVLDQSHRSOHLQWKH0HODQHVLDQDUFKLSHOD
JRV VXFKDV5RWXPD)LML)XWXQDDQG$QLZD9DQXDWX 7LNRSLDDQG$QXWD6RORPRQV
VHHDOVR0DWLVRR6PLWKDQG5RELQV DQG'HQQ\DQG0DWLVRR6PLWK

&RPPRQWRERWKLQWHUSUHWDWLRQVLVWKHLGHDWKDWRYHUWLPH DQHTXLOLEULXPZDVUHDFKHG
LQPRVWSODFHVRI VHWWOHPHQWWKURXJKRXWWKH3DFLILF 'LDPRQGGRFXPHQWVVRPH
QRWDEOHH[FHSWLRQV LQFOXGLQJWKHFROODSVHRI SRSXODWLRQVRQ5DSDQXLDQG3LWFDLUQ EXW
WKHVHDUHFRPSDUDWLYHO\ UDUHRFFXUUHQFHV 7KLVVWDWHRI HFRORJLFDOHTXLOLEULXPLQFOXGHG
WKHELRGLYHUVLW\ZKLFKVXUYLYHGWKHLQLWLDOLPSDFWVRI KXPDQVHWWOHPHQW WKHFRPPHQVDO
IORUDDQGIDXQDRI WKHKXPDQVHWWOHUVDQGWKHLQWURGXFWLRQVIURPRWKHUSODFHV³ VZHHW
SRWDWRDQGRWKHUV $ORQJVLGHWKHVHZHUHWKHKXPDQVHWWOHUVWKHPVHOYHV³ WKH0LFURQH
VLDQV WKH0HODQHVLDQVDQGWKH3RO\QHVLDQV³ VSUHDGDFURVVWKH3DFLILFIURPLQVXODU$VLD
WRWKH$PHULFDV 'XULQJWKHSHULRG DVHTXLOLEULXPZDVUHDFKHG WKHUHZHUHFRQVLGHUDEOH
KXPDQPRYHPHQWV ZLWKHYLGHQFHRI 6DPRDQDQG7RQJDQH[SHGLWLRQV WKURXJKRXW WKH
:HVWHUQ3DFLILF LQFOXGLQJWRLVODQGVLQ9DQXDWX
$VLGHIURPWKHOLWHUDWXUH WKHRWKHUSULPDU\VRXUFHRI LQIRUPDWLRQIRU3DFLILFKLVWRU\DUH
WKHRUDOWUDGLWLRQVRI WKHSHRSOHWKHPVHOYHV :KLOHLVVXHVVXFKDVVXVWDLQDELOLW\PD\QRW
DSSHDURIWHQLQWKHRUDOKLVWRULHV PDMRUHYHQWVDUHZHOOUHPHPEHUHG
,QWKH6KHSKHUG,VODQGVVHH)LJXUH $ WKHUHLVRUDOKLVWRU\RI DKXJHYROFDQLFHUXSWLRQ
RI WKH.XZDHYROFDQR ZKLFKFUHDWHGWKHLVODQGRI 7RQJRD IRUPHUO\SDUWRI (SL,VODQG
+RIIPDQ 7KLVRUDOWUDGLWLRQLVLQDFFRUGZLWKDQXPEHURI VFLHQWLILFVWXGLHVZKLFK
LQGLFDWHWKDWWKH.XZDHHUXSWLRQ LQWHUPVRI VXOSKDWHGHSRVLWLRQ³ DVK LQRWKHUZRUGV
³ ZDVWKHODUJHVWYROFDQLFHYHQWRI WKHODVW\HDUV DQGWKDWLWZDV EHIRUHWKHHUXS
WLRQ DQXQLQWHUUXSWHGFDOGHUD DFLUFXODUODQGPDVVZKLFKEHFDPHWKHLVODQGVRI (SLDQG
7RQJRD *DRXVHGLFHFRUHDQDO\VLVRI $UFWLFDQG$QWDUFWLFVDPSOHVWRGDWHWKH
HUXSWLRQWRRU +RIIPDQQRWHVFPRI WHSKUDFRYHULQJPRVWRI
(SL 6XFKDQHYHQWZRXOGKDYHSUHVHQWHGWKHSRSXODWLRQVRI WKHVXUURXQGLQJLVODQGVZLWK
VLJQLILFDQWOLYHOLKRRGFKDOOHQJHV +RIIPDQ GHVFULEHVDVRQJZKLFKWHOOVRI
ZDWHUVKRUWDJHV DVKFRYHUHGSHRSOHDQGZRPHQVHDUFKLQJIRUIDPLQHIRRGV 'HVSLWHWKLV
WKHLVODQGVRI 7RQJRD %XQLQJDDQG(SLZHUHUHVHWWOHG
,I FDWDFO\VPLFQDWXUDOGLVDVWHUVZHUHDEOHWREHZLWKVWRRG ZKDWRI KXPDQLQGXFHGHYHQWV"
2XUVHFRQGH[DPSOH LV OHVVGUDPDWLF EXWRI PRUHKLVWRULFDOVLJQLILFDQFHWRWKHKXPDQ
KLVWRU\RI FHQWUDO9DQXDWXVHHDOVRS  2UDOKLVWRU\LQFHQWUDO9DQXDWXWHOOVRI WKH
FRQTXHVWRI (IDWHDQGLWVRIIVKRUHLVODQGVE\D3RO\QHVLDQFKLHI SHUKDSVNQRZQDV5RL
0DWD DURXQG\HDUV%3$' DQGRI KLVLQVWLWXWLRQRI D
QDIODN
 WRWHPLF
V\VWHPZKLFKZDVXQNQRZQEHIRUHWKHFRQTXHVW DQGLVQRWGRFXPHQWHGDQ\ZKHUHHOVHLQ
WKHDUFKLSHODJR 7KHUHLVDFXUUHQWDSSOLFDWLRQWRKDYHWKH5RL0DWDGRPDLQSURFODLPHG
D:RUOG+HULWDJH$UHD DVDQRXWVWDQGLQJDQGOLYLQJH[DPSOHRI 3RO\QHVLDQFKLHIO\V\VWHPV
,Q WKHV WKH)UHQFK DUFKDHRORJLVW -RVH*DUDQJHU ZLWKWKHKHOSRI DQWKURSRORJLVW
-HDQ*XLDUW XVHGORFDODFFRXQWVWRORFDWHDQGH[FDYDWHVLWHVDVVRFLDWHGZLWKWKH5RL0DWD
RUDOKLVWRU\ 2Q$UWRNLVODQG(UHWRNDRU+DW,VODQG DQLVODQGZKLFKKDVEHHQ
YDQXD
WDEX
 XQRFFXSLHGDQGODUJHO\XQYLVLWHGIRU\HDUV *DUDQJHUH[FDYDWHGDPDVVEXULDO
VLWHZKLFKFRQWDLQHGDKLJKVWDWXVJUDYHVXUURXQGHGE\PRUHWKDQEXULDOVRI PDOHVDQG
IHPDOHVWRJHWKHU 7KLVEXULDOVLWHZDVDVWKHORFDORUDOWUDGLWLRQVXJJHVWHG DOWKRXJKWKH
RUDOWUDGLWLRQLQGLFDWHGZHUHEXULHGDWWKHVLWH
7KH\HDUJDSEHWZHHQWKHDUULYDODQGFRQTXHVWDQGWKHPDVVEXULDO LVH[SODLQHGDV
DFRQIXVLRQRI DWLWOH5RL0DWDZLWKDQLQGLYLGXDO³ WKXV WKHFKLHIO\ WLWOHZDVSDVVHG
WKURXJKWKHJHQHUDWLRQVXQWLOVRPH\HDUVDJRZKHQWKHWKHQKROGHURI WKHWLWOHGLHG
7KHUHDUHPDQ\WUDQVODWLRQV EXWFODQVHHPVWKHPRVWOLNHO\
)RU PRUH LQIRUPDWLRQ RQ WKLV WRWHPLF FODQ V\VWHP VHH WKH :RUOG +HULWDJH &HQWUH ³
KWWSZKFXQHVFRRUJHQOLVW
)RUELGGHQODQG

DQGQRDSSURSULDWHVXFFHVVRUFDPHIRUZDUG:LOVRQ %DOODUGDQG.DORWLWL  9DQXDWX
.DOMRUDO6HQWD
$OWKRXJKVRPHRI WKHFXOWXUDODVSHFWVRI WKHLQYDVLRQSHUVLVW WKHVXEVLVWHQFHJDUGHQLQJ
UHJLPHRQ(IDWHKDVQRQRWLFHDEOH3RO\QHVLDQLQIOXHQFH³ WKHUHLVQRWUDGLWLRQRI SLWIHU
PHQWDWLRQRI URRWFURSV QRU LV WKHUHFXOWXUDOFXOWLYDWLRQRI  WXUPHULF ERWKPDUNHUVRI
3RO\QHVLDQDJULFXOWXUHDQGFXOWXUH)LUWK %RUULH )LUWKDQG6SLOOLXV
$VPDMRUHYHQWV VXFKDVWKHLQYDVLRQDQGYROFDQLFHUXSWLRQGHVFULEHGDERYH KDYHSHUVLVWHG
IRUPDQ\FHQWXULHVLQWKHRUDOWUDGLWLRQ ZHPD\DGYDQFHDQ
DUJXPHQWIURPVLOHQFH
WKDW
LI QHLWKHUWKH3RO\QHVLDQLQYDVLRQQRUWKH.XZDHHUXSWLRQKDGORQJWHUPHIIHFWVRQWKH
DJULFXOWXUDOV\VWHPVRI 9DQXDWX WKHQWKHUHLVQRUHDVRQWRVXVSHFWWKDWWKHUHPD\KDYH
EHHQRWKHUGLVUXSWLRQV RUWKH\ZRXOGKDYHOHIWPDUNHUVLQVWRULHVDQGVRQJV
2QHVPDOOHQLJPDUHPDLQV
6SULJJV DUJXHGIRUDPRGHORI VHWWOHPHQWZLWK
L LQLWLDOOLWWRUDOVHWWOHPHQWZLWKKLJKHQYLURQPHQWDOLPSDFW
LL DEDQGRQPHQW VRPHWLPHVIRUKXQGUHGVRI \HDUV
LLL VHWWOHPHQW PRYLQJLQODQG ZLWKPXFKOHVVHQYLURQPHQWDOLPSDFW
7KHUHDUH LQDQXPEHURI RUDOWUDGLWLRQV VWRULHVRI GLVSODFHPHQWRI SUHYLRXVLQKDELWDQWV
E\WKHFXUUHQW LQFXPEHQWV 6XDV  IRUH[DPSOH RXWOLQHVWKH 
7DOX7XHL

WUDGLWLRQRI GLVSODFHPHQWRQ$PEDHLVODQGVHH)LJXUH $ 7KHUHLVDSRVVLELOLW\KHUHWKDW
WKHRUDOWUDGLWLRQDFFRUGVZLWKWKHREVHUYHGDUFKDHRORJ\ DQGWKDWLWGHVFULEHVWZRVHSDUDWH
SKDVHVRI VHWWOHPHQW :HDZDLWIXUWKHUHYLGHQFH
7RVXPPDULVH LQKDELWDWLRQ LQ9DQXDWXEHJDQZLWKFRQVLGHUDEOHHQYLURQPHQWDO LPSDFW
EXWRYHU WLPHUHDFKHGDQHTXLOLEULXP³ DVXVWDLQDEOHLQWHUSOD\RI KXPDQDQGHQYLURQ
PHQW³ ZLWKQRDGGLWLRQDOVSHFLHVH[WLQFWLRQVDQGQRFDWDVWURSKLFHURVLRQDQGVRLOGH
SOHWLRQ 7KLVHTXLOLEULXPVHHPHGUHVLOLHQWWRERWKQDWXUDOGLVDVWHUVDQGWRKXPDQLQGXFHG
FKDQJH
:KDWZDVWKHSRSXODWLRQEHIRUH(XURSHDQFRQWDFW"
,I DVXVWDLQDEOHHTXLOLEULXPKDGEHHQUHDFKHGLQ9DQXDWXEHIRUH(XURSHDQFRQWDFW WKHQ
ZHFRXOGDVVXPHWKDWWKHLQGLJHQRXVSRSXODWLRQOHYHOVZHUHDWVXVWDLQDEOHOHYHOV ,I ZH
NQHZWKRVHSRSXODWLRQOHYHOV ZHZRXOGEHDEOHWRXVHWKRVHOHYHOVWRPDNHSUHGLFWLRQV
DERXWVXVWDLQDEOHSRSXODWLRQOHYHOVLQWRWKHIXWXUH
8QIRUWXQDWHO\ ZHKDYHOLWWOHRUQRLGHDRI WKHSRSXODWLRQDWFRQWDFW DQG IURPWKDWSRLQW
WKLQJVJRWZRUVH 'HSRSXODWLRQ WKURXJKLQWURGXFHGGLVHDVHV DOWHUHGVHWWOHPHQWSDWWHUQV
DQGDEGXFWLRQVIRURYHUVHDVODERXUKDSSHQHGDWVRPHOHYHO EXWWKDWOHYHOLVDOVRXQNQRZQ
DQGFRQWHQWLRXV (VWLPDWHVRI SRSXODWLRQVRI 3DFLILFLVODQGVEHIRUH(XURSHDQFRQWDFWDQG
VHWWOHPHQWKDYHEHFRPHDQKLVWRULRJUDSKLFEDWWOHJURXQG (DUO\SRSXODWLRQHVWLPDWHVIRU
WKH9DQXDWXDUFKLSHODJRUDQJHGIURPWRPRUHWKDQDPLOOLRQ&DOGZHOO 0LVVLQJ
KDPDQG0DUFN 7KHH[WHQWRI GHSRSXODWLRQZDVIURPWKHILUVWDSROLWLFRLQWHOOHFWXDO
LVVXH ZLWKHDUO\ FDWDVWURSKLFGHSRSXODWLRQHVWLPDWHVJLYLQJZD\ WR ODWHU UHYLVLRQV ZLWK
WKRVHUHYLVLRQVRIWHQSXWIRUZDUGDVDFKDOOHQJHWRWKHGRPLQDQWFRORQLDOGLVFRXUVHRI D

GLVSODFHGDQGGLVDSSHDUHG
SHRSOH 'LDPRQG LVWKHIRUHPRVWFXUUHQWUHSUH
VHQWDWLYHRI WKHGLVFRXUVHRI 
GLVDSSHDUDQFHDQGGLVSODFHPHQW
 -ROO\DQGSHUKDSV
%URRNILHOGEWKHUHYLVLRQLVWYLHZWKDWGHSRSXODWLRQZDVRIWHQRYHUVWDWHGWRHQDEOH

WKHRULJLQDOFXOWXUHWREHVXEVXPHGLQWRWKHGRPLQDQWFRORQLDOFXOWXUH ZLWKFRQFRPLWDQW
ODQGDOLHQDWLRQDQGFXOWXUDOGHVWUXFWLRQ
,QWKHSUHYLRXVVHFWLRQVHHS  7DEOH  VKRZHGWKDWWKH3DUHWR\HDUIRUUXUDO9DQXDWX
SURMHFWHGWREH ZDVEDVHGRQWKHWLPHLWZRXOGWDNHIRUSRSXODWLRQWRWRWDO
KRXVHKROGV ZKLFKDWILYHSHUVRQVSHUKRXVHKROGZRXOGEHDSRSXODWLRQRI VOLJKWO\XQGHU
 FRPSDUHGZLWKWKHFXUUHQW
7KHPRVWZLOGO\RSWLPLVWLFHVWLPDWHRI SUHFRQWDFWSRSXODWLRQZDVVL[PLOOLRQ RQHDPRQJD
QXPEHURI HDUO\HVWLPDWHV EXWE\ MXVWIROORZLQJWKHIRUPDWLRQRI WKH&RQGRPLQLXP
HVWLPDWHVZHUHPXFKORZHU DWDURXQG0F$UWKXUDQG<D[OH\  :HDUH
OHIWZLWKDFRQXQGUXP ,I WKHSUHFRQWDFWSRSXODWLRQH[FHHGHGWKHQVXVWDLQDELOLW\
RQWKHEDVLVRI RXUSURMHFWLRQV PD\KDYHEHHQWKUHDWHQHG 7KDWVHHPVXQOLNHO\ JLYHQWKDW
WKHUHZHUHQRPDMRUSRSXODWLRQFHQWUHVSULRUWRFRQWDFWDQGWKDWPRVWRI WKHHVWLPDWHV
DUHPXFKORZHUWKDQWKHFXUUHQWSRSXODWLRQ&DOGZHOO 0LVVLQJKDPDQG0DUFN 

,W FDQEH VXUPLVHG ZLWK VRPH WUHSLGDWLRQ WKDW WKHULVNRI SRSXODWLRQSUHVVXUHRQWKH
VXEVLVWHQFHOLYHOLKRRGSULRUWR(XURSHDQFRQWDFWZRXOGKDYHEHHQVOLJKW
'LGWKHFRORQLDOSHULRGFKDQJHVXEVLVWHQFHJDUGHQLQJSUDFWLFHV"
:KLOHWKHGHJUHHRI GHSRSXODWLRQUHPDLQVDWLVVXH WKHUHLVQRGLVVHQWIURPWKHYLHZWKDW
VRPHGHSRSXODWLRQGLGRFFXU %URRNILHOGEDUJXHGWKDWGHSRSXODWLRQZRXOGOLNHO\
KDYHOHGWRDGLVLQWHQVLILFDWLRQRI DJULFXOWXUH 6SULJJV DOVRGRFXPHQWVKLJKHU
OHYHOVRI DJULFXOWXUDOLQWHQVLW\LQWKHDUFKDHRORJLFDOUHFRUG &DXVDOHIIHFWVLQVXFKDJULFXO
WXUDOGLVLQWHQVLILFDWLRQDUHGLIILFXOWWRSURYH RQHZD\RUWKHRWKHU EHFDXVHRI WKHLQWHUIHU
HQFHRI WKHFRORQLDOSHULRG )URPWKHEHJLQQLQJRI FHQVXVWDNLQJLQ WKHSRSXODWLRQ
KDV DOPRVWTXDGUXSOHG IURP WRQHDU :LWK WKDW JURZWK LQSRSXODWLRQ
KDVFRPHDQLQFUHDVHLQODQGXQGHUFXOWLYDWLRQ³ DQH[WHQVLILFDWLRQRI DJULFXOWXUHZKLFK
DSSHDUVPRVWO\VXVWDLQDEOHDWWKHSUHVHQWWLPH DFFRUGLQJWRWKHSURMHFWLRQV
7KHFRORQLDOSHULRGDQGWKHSUHFHGLQJSHULRGRI (XURSHDQFRQWDFWKDVHIIHFWLYHO\SXOOHGD
YHLORYHUZKDWZHQWEHIRUH ,WLVDQLPSHQHWUDEOHEDUULHUWRDYLHZRI KRZOLIHZHQWRQ ERWK
IRUUHVHDUFKHUVDQGIRUWKHLQGLJHQRXV0HODQHVLDQV $ ZD\RI OLIH³ WKH0HODQHVLDQZD\³
ZKHUHDOODVSHFWVRI OLYHOLKRRG FXOWXUH DODQJXDJHDQGVRFLDORUJDQLVDWLRQZHUHLQWHJUDWHG
E\DVHQVHRI SODFHLQWRDODUJHQXPEHURI KRPRJHQRXVVRFLHWLHV PHWDQGZDVVZHSWDVLGH
E\DQRWKHU 7KLVQHZZD\RI OLIHKDGORQJDEDQGRQHGDQLQWHJUDWHGDQGJHRJUDSKLFDOO\
ERXQGZD\RI OLIHIRUDVHWRI GHFRXSOHGV\VWHPV XQERXQGE\WLPHRUSODFH 7KHFRORQLDO
*RGZDVDJRGZLWKRXWSODFH WKHFRORQLDOOLYHOLKRRGZDVDOLYHOLKRRGEDVHGRQV\PEROLF
H[FKDQJHFDVK &RORQLDOHGXFDWLRQZDVEDVHGRQLQVWUXFWLRQLQWZRV\PEROLFV\VWHPV
³ UHDGLQJ ZULWLQJOLWHUDF\DQGDULWKPHWLFQXPHUDF\ &RORQLDOVRFLDORUJDQLVDWLRQZDV
EDVHG QRWRQNLQVKLSDQGUHFLSURFLW\ EXWRQVRFLDOFODVVDQGVWUDWLILFDWLRQ 6RFLDOFRQWURO
FDPHQRWIURPULJKWVRI DFTXLUHGSUHVWLJHWKURXJKJLIWLQJ EXWE\PLOLWDU\PLJKW %HORQJLQJ
ZDVFRQVWUXFWHGE\DUELWUDU\OLQHVGUDZQRQPDSV³ WKLVLVWKH1HZ+HEULGHV WKLVLVWKH
6RORPRQV WKLVLV$XVWUDOLD %URRNILHOGD
$URXQG \HDUV ODWHU WKHPLOLWDU\PLJKWZDVZLWKGUDZQ DQG WKH FRORQLDO FRQIHFWLRQ
NQRZQDVWKH&RQGRPLQLXPRI WKH1HZ+HEULGHVEHFDPHWKHSRVWFRORQLDOFRQIHFWLRQ
NQRZQDVWKH5HSXEOLFRI 9DQXDWX SHRSOHGE\DSRSXODWLRQWU\LQJWRUHFRQFLOHWZRZD\V
RI OLIH WKHWULEDODQGWKHPRGHUQ-DPHV 'RXEWOHVVWKHUHZHUHPDQ\DUHDVRI WKH
FRXQWU\ DQGPDQ\LVODQGV ZKHUHWKHFRORQLDOLQIOXHQFHZDVIHOWRQO\DOLWWOH EXWPRUHWKDQ

SHUFHQWRI WKHSUHVHQWGD\SRSXODWLRQFODLPWKHFRORQLDOUHOLJLRQ &KULVWLDQLW\ DVWKHLU
UHOLJLRQ 7KHPRVWREYLRXVDQGFRQIURQWLQJUHPLQGHUWKDWWKLVZDVDFRORQLDOVRFLHW\LV
WKHFRQWLQXLQJWHQGHQF\ QRWHGHDUOLHU IRUQL9DQXDWXWRDGGUHVVH[SDWULDWHVDV
0DVWD
RU

0LVVXV

7KHWZRSUREOHPVQRWHG DJULFXOWXUDOSUDFWLFHVDQGSRSXODWLRQGHQVLWLHVDUHERWKREVFXUHG
+RZWKHQFDQWKLVSUREOHPRI PDVNLQJEHRYHUFRPH" ,QWKHODERUDWRU\RI 9DQXDWXWKHUH
LVQRHVFDSLQJWKHWDLQWRI WKHFRORQLDOSDVW HYHQRQWKHPRUHUHPRWHLVODQGV
,VWKHUHDQRWKHUSODFHZKLFKFDQSURYLGHXVZLWKDOHVVWDLQWHGYLHZRI VXEVLVWHQFHVXVWDLQHG
RYHUWLPH" :LWKVRPHUHVHUYDWLRQV WKHUHLV
 7LNRSLD³DFRPSDULVRQ
)LJXUH  7LNRSLD ZZZMDQHVRFHDQLDFRP -XQH
7KHLVODQGRI 7LNRSLDLVSDUWRI WKH5HSXEOLFRI WKH6RORPRQ,VODQGV EXWLVUHPRWHDQG
URXJKO\HTXLGLVWDQWWRWKH(DVW6RXWK(DVWIURPWKH6RORPRQVLVODQGRI 9DQLNRUR DQG
1RUWK(DVWIURP9DQXD/DYDLQWKH%DQNVJURXSRI 9DQXDWX ,QWKHPDS 7LNRSLDDSSHDUV
LQWKHUHGFLUFOHDWWKHERWWRPULJKW
7KHLVODQGLWVHOI LVDKLJKLVODQG VRPHNLORPHWUHVIURP(DVWWR:HVW DQGNLORPHWUHV
1RUWKWR6RXWKDWLWVZLGHVWSRLQW 7KHUHLVDQDOPRVWFLUFXODUODJRRQ LQVLGHWKHVORSHV
RI DF\OLQGULFDOFUDWHU DQGDSODLQRUUDLVHGFRUDOVKHOI ZKLFKH[WHQGVWRWKH:HVWDERXWD
NLORPHWUH
7KHODJRRQKDVEHHQFXWRII IURPWKHRFHDQIRUPRVWRI WKHSDVW\HDUV DOWKRXJKWKH
7LNRSLDSHRSOHDQGSODFHDUH7LNRSLDKDYHIURPWLPHWRWLPHRSHQHGWKHFKDQQHODWWKH
HDVWHUQHQGRI WKHHQFORVLQJVSLW

)LJXUH  7LNRSLD *RRJOH(DUWK -XQH
)ROORZLQJDF\FORQHLQ WKHODJRRQRSHQLQJUHPDLQHGRSHQIRUVRPHWLPH WKUHDWHQLQJ
WKHVDJRSDOPV XQWLOZLWKDVVLVWDQFHIURPRXWVLGH DJDELRQEDUULHUZDVXVHGWRFORVHWKH
RSHQLQJLQ
7LNRSLD
VYDOXHDVDODERUDWRU\FRPHVILUVWO\IURPLWVUHPRWHQHVVDQGLQDFFHVVLELOLW\ ,WGRHV
QRWKDYHDQDWXUDOKDUERXURUVKHOWHUIRUYLVLWLQJYHVVHOV VRYLVLWRUVDUHDUDULW\ %HFDXVHRI
LWVLVRODWLRQ WKHFRORQLVDWLRQRI WKH6RORPRQVDQGODWHURI WKH1HZ+HEULGHVPHDQWOLWWOHWR
WKHSHRSOHRI 7LNRSLD )LUWK QRWHGWKDWVLQFHWKHILUVWDSSHDUDQFHRI (XURSHDQV
ZLWKGH4XLURVLQ FRQWDFWVZLWKWKH:HVWZHUHFKDUDFWHULVHGE\WKHLU
UDULW\DQGLUUHJ
XODULW\ GHVSLWHWKHORQJSHULRGVLQFHWKH\ILUVWEHJDQ
 7KHUHKDVQHYHUEHHQODQGDOLHQDWLRQ
RUSHUPDQHQWFRORQLDOUHVLGHQFHRQWKHLVODQG &KULVWLDQLW\KDVFHUWDLQO\KDGDVLJQLILFDQW
LPSDFWRQWKH7LNRSLD DQGLQ WKHODVWJURXSVWLOOSUDFWLVLQJWUDGLWLRQDOUHOLJLRXVEHOLHIV
DQGSUDFWLFHVDEDQGRQHGWKHPDVDUHVXOWRI DQHSLGHPLFZKLFKFDXVHGPDQ\GHDWKV DQG
ZKLFKIROORZHGWZRF\FORQHVDQGDSHULRGRI QHDUIDPLQHLQDQG)LUWK
 1HYHUWKHOHVV LQFRPSDULVRQZLWKRWKHUORFDWLRQVLQ0HODQHVLD 7LNRSLDKDVEHHQ
OLJKWO\WRXFKHGE\WKHFRORQLDOSDVWDQGE\WKH5HSXEOLFDQ SUHVHQW
6HFRQGO\ 7LNRSLDLVDYDOXDEOHVRXUFHIRUWKHVXVWDLQDELOLW\RI VXEVLVWHQFHSUDFWLFHVDQG
SRSXODWLRQGHQVLWLHV ,WKDVDZHOOGRFXPHQWHGKLVWRU\ WKDQNVWRWKHH[WHQVLYHDQWKURSR
ORJLFDODQGHWKQRJUDSKLFZRUNXQGHUWDNHQE\5D\PRQG)LUWK IURPWKURXJKWR
)RUDQDFFRXQWVHHZZZWDOOVKLSVWDOHVGH5HVWRULQJ7LNRSLDODJRRQSKS
.LUFK DQG<HQ   LQGLFDWH WKDW FHUWDLQ ULWXDOVZHUH VWLOO EHLQJSHUIRUPHG \HDUV DIWHU)LUWK
VRXQGHGWKHLUGHDWKNQHOO
7KH5HSXEOLFRI WKH6RORPRQ,VODQGV

DQGEH\RQG DQGWRWKHFRWHULHRI UHVHDUFKHUVZKRIROORZHGLQKLVIRRWVWHSV LQFOXGLQJ
.LUFKDQG<HQ ZKRVHVWXG\SURYLGHGPXFKVXSSRUWLQJDUFKDHRORJLFDODQGDJULFXO
WXUDOHPEHOOLVKPHQW WR)LUWK
VHWKQRJUDSK\ 0RUHUHFHQWO\ LWKDVJDLQHGIDYRXUDPRQJ
ZHOIDUHHFRQRPLVWVVHHNLQJWRPRYHWKHVXVWDLQDELOLW\GHEDWHRQIURPGLVFRXQWUDWHVDQG

WKHWUXHGHJUHHRI VXEVWLWXWDELOLW\RI GLIIHUHQWIRUPVRI HFRQRPLFFDSLWDO
*RZG\
E\H[DPLQLQJSDVWDQGSUHVHQWVRFLHWLHVDQGKRZWKH\DFKLHYHGVXVWDLQDELOLW\RU
GLGQ
W
.LUFKDQG<HQ LGHQWLILHGWKHWZRUHVLGXDODQGPDMRUSUREOHPVVXEVLVWHQFH
V\VWHPVZHUHUHTXLUHGWRPDQDJH SRSXODWLRQ DQGQDWXUDOGLVDVWHUV
7LNRSLDDQGSRSXODWLRQPDQDJHPHQW
7LNRSLDLVKHDYLO\SRSXODWHG³ WKH6RORPRQ,VODQGV&HQVXVFRXQWHGSHUVRQV
DSRSXODWLRQGHQVLW\RI NP QH[WRQO\WRLWVQHDUHVWQHLJKERXU$QXWD DQGWKHFDSL
WDO+RQLDUDLQGHQVLW\RI SRSXODWLRQ 7KHQXPEHUFRXQWHGRQ7LNRSLDDWWKH&HQVXV
ZDV 7KHUHZHUHPRUH7LNRSLDSHUVRQVOLYLQJRII WKHLVODQGLQHPLJUHFRP
PXQLWLHVRQ0DNLUD 9DQLNRURDQGWKH5XVVHOO,VODQGVWKDQRQLW )LUWKUHSRUWHGWKDWRQ
KLVYLVLW LQWKHSRSXODWLRQZDVZKLFKKHDQGKLVFRZRUNHU6SLOOLXVIHOWZDV
FORVHWRWKH
0DOWKXVLDQOLPLWRI LWVSRSXODWLRQFDUU\LQJFDSDFLW\
%RUULH )LUWKDQG6SLOOLXV
  EXWWKHIDPLQHDQGHSLGHPLFUHIHUUHGWRDERYHOHVVHQHGSRSXOD
WLRQSUHVVXUHVFRQVLGHUDEO\ .LUFKDQG<HQIHOWWKDWLQWKHUHZDVHYLGHQFHRI
VLJQLILFDQWXQGHUXWLOLVDWLRQRI DJULFXOWXUDOODQG ZLWKRSSRUWXQLVWLFUHJURZWKRI WDURDQG
PDQLRFRQVORSHJDUGHQVDPRQJZHHGV DQGIDOORZDUHDVLQDQDUHDRI LQWHQVLYHFXOWLYD
WLRQ 7KH7LNRSLDWKH\VSRNHWRDSSHDUHGXQLQWHUHVWHGLQLQFUHDVLQJSURGXFWLRQ FLWLQJ
GLIILFXOWLHVZLWKODQGRZQHUVRUODQGGLVSXWHV 6DKOLQV RIIHUDQDOWHUQDWLYHH[SOD
QDWLRQIRUODFNRI LQWHUHVW ,WDSSHDUVWKDWDSRSXODWLRQDURXQGFDQDFKLHYHD
VXEVLVWHQFHOLYHOLKRRGZLWKFXUUHQWOHYHOVRI ODQGXWLOLVDWLRQRQ7LNRSLD
0RUHWRWKHSRLQW LWDSSHDUVWKDWHYLGHQFHIRUWKHFRXSOLQJRI GLVLQWHQVLILFDWLRQDQGGH
SRSXODWLRQ%URRNILHOGEKDVEHHQREVHUYHGRQ7LNRSLD
7KHOLVWIURP.LUFKDQG<HQEHORZLQGLFDWHVWKHSRSXODWLRQFRQWURO
SROLF\PHD
VXUHV
 XQGHUWDNHQE\ WKH7LNRSLD VRPHRI ZKLFKKDYHEHHQGLVFRQWLQXHG IRUREYLRXV
UHDVRQV
 HPLJUDWLRQ
 DERUWLRQ
 LQIDQWLFLGH
 ZDUIDUH
 FRQWUDFHSWLRQ
 OLPLWLQJRI PDUULDJHV
,WVHHPVWKDWWKHSUREOHPRI SRSXODWLRQLVFXUUHQWO\ZHOOPDQDJHG DQGWKDWWKHUHDUHVXI
ILFLHQWPHDVXUHVUHPDLQLQJDYDLODEOHIRUGHSOR\PHQWWRFRQWLQXHWKHVXFFHVVRI WKHPDQ
DJHPHQWUHJLPHIRUWKHIRUHVHHDEOHIXWXUH
$QHYHQPRUHUHPRWH3RO\QHVLDQRXWOLHUWRWKHHDVWRI 7LNRSLDZKLFKUHFHQWO\JDLQHGVRPHGHJUHHRI IDPH
EHLQJIHDWXUHGLQDQHSLVRGHRI WKH79 SURGXFWLRQ
7ULEH

ZZZSDFLILFZHERUJ'2&62WKHU3,6RORPRQ,V6L7(02787%/
5DNLVX RQWKHZHVWHUQVKHOI

7LNRSLDDQGQDWXUDOGLVDVWHUULVNPDQDJHPHQW
7KURXJKRXW7LNRSLDQRUDOKLVWRU\VWRULHVWHOORI SURDFWLYHPHDVXUHVWDNHQWRPDQDJHWKH
UHVRXUFHEDVH 3LJVGLVDSSHDULQWKHIRVVLOUHFRUGIURPWKHLVODQGDURXQG\HDUVDJR
ZKHQRUDOWUDGLWLRQUHFRUGVQRWRQO\WKHH[WHUPLQDWLRQRI SLJVEXWDOVRWKHH[WHUPLQDWLRQ
RI WKHDXWRFKWKRQRXV1JD5DYHQJDDQGWKHGULYLQJRII WRH[LOHRI WKH1JD)DHDE\WKH1JD
$ULNL WKHFXUUHQWLQKDELWDQWV)LUWK %RWKHYHQWVFRLQFLGHZLWKWKHFORVXUHRI WKHODNH
E\WKH5DYHQJDWRPEROR DQLQGLFDWLRQRI DVHYHUHFKDQJHLQWKHQDWXUDOHQYLURQPHQW
.LUFKDQG<HQDOVRIRXQGHYLGHQFHRI GHOLEHUDWHLQILOOLQJEHKLQGWKHWRPERORWRVWDELOLVHLW
RI WUHHSODQWLQJWRVWDELOLVHWKHFRDVWDOGXQHVDQGRI GHOLEHUDWHHQFRXUDJHPHQWRI FROOXYLDO
IORZVWRHQULFKORZODQGJDUGHQDUHDV ,QDGGLWLRQ VRLOHQULFKPHQWPHDVXUHVFKDUFRDODQG
KXPDQIDHFDOGHSRVLWLRQDPRQJRWKHUVZHUHXQGHUWDNHQRQWKHZHVWHUQVKHOI 7KH7LNRSLD
KDYHFRYHUHGPXFKRI WKHVORSHRI WKHFDOGHUDZLWKPL[HGRUFKDUGV ZLWKEUHDGIUXLW QXW
FRFRQXWDQGIUXLWWUHHVLQWHUPLQJOHGVHH/DWLQLVIRUPRUHRQDUERULFXOWXUH 7KH\
GLVFRQWLQXHGVZLGGHQEHFDXVHRI WKHSUHVHQFHRI WKHRUFKDUGVDQGXWLOLVHGIHUWLOLVDWLRQDQG
PXOFKLQJDVDOWHUQDWLYHVRLOHQKDQFHPHQWPHDVXUHVIRUWKHLUJDUGHQV 7KH\JURZPDQLRFLQ
SUHIHUHQFHWRVZHHWSRWDWR DOWKRXJKVZHHWSRWDWRKDVDVKRUWHUJHVWDWLRQSHULRG EHFDXVH
PDQLRFWROHUDWHVSRRUHUVRLOVDQGDOVRFDQEHVWRUHGLQIHUPHQWDWLRQSLWV ZKLFKVZHHW
SRWDWRFDQQRW
$OOWKHVHPHDVXUHVFDQEHVHHQEHVWLQWKHOLJKWRI WKHULVNSRVHGE\GLVDVWHU DVULVNDPH
OLRUDWLRQ
SROLFLHV

1DWXUDOGLVDVWHUULVNPDQDJHPHQWSROLF\PHDVXUHVIURP.LUFKDQG<HQDJDLQDUH
 ZDUIDUHDQGH[LOH
 DEDQGRQPHQWRI VZLGGHQ
 PXOWLVSHFLHVRUFKDUGVRQVORSHV
 HUDGLFDWLRQRI GRJVDQGSLJV
 PXOFKLQJRI JDUGHQV
 PDQDJHGHURVLRQRI VORSHVWRHQULFKJDUGHQDUHDV
 SUHIHUHQFHIRUURRWFURSVDEOHWREHSLWIHUPHQWHG
 GXQHVWDELOLVDWLRQE\WUHHSODQWLQJ
 WRPERORUHLQIRUFHPHQWZLWKODQGILOODQGVWRQHZDOOLQJ
 DFWLYHPDQDJHPHQWRI WKHODJRRQODNHE\LQJUHVVDQGHJUHVVPHDVXUHV
:LWKWKHH[FHSWLRQRI WKHILUVWLWHPRQWKHOLVW WKHVHPHDVXUHVDUHRQJRLQJ QRWHPHUJHQF\
UHVSRQVHV 1DWXUDOGLVDVWHUVVXFKDVF\FORQHV WVXQDPLV HDUWKTXDNHV YROFDQLFHUXSWLRQVDUH
XQSUHGLFWDEOHEXWFRPPRQO\H[SHULHQFHGRQ7LNRSLD DQGHPHUJHQF\UHVSRQVH
SROLFLHV

DUHDOVR LQSODFH )LUWK
V DFFRXQWRI WKHQHDUIDPLQHEURXJKWRQE\F\FORQHV LQ
DQGVKRZVWKHVHPHDVXUHV ZKHUHDOOIRRGZKLFKFRXOGEHVWRUHGZDVSURFHVVHG
DQGSODFHGLQIHUPHQWDWLRQSLWV )DVWPDWXULQJSODQWV³ VZHHWSRWDWR SXPSNLQ³ ZHUH
SODQWHGILUVW EHIRUH WKHVORZHUPDWXULQJVWDSOHV +XQJHUWLPHIRRGVVXFKDVFRUG\OLQH
URRWV VDJRSLWKDQGEDUNZHUHHDWHQ )RRGZDVFDUHIXOO\PDQDJHGDQGVRZDVZRUN ZLWK
FKLHIVWDNLQJDQDFWLYHUROHLQSULRULWLVLQJDQGPDQDJLQJVWUXFWXUDOUHSDLUV 3ODQVZHUHDOVR
$ WRPERORLVDQDUURZVSLWRI VDQG\ODQG

0DVL
SLWVRQ7LNRSLD 
SRL
LQ+DZD
LL 
PD
LQ7RQJD ZKHUHURRWFURSVDQGEDQDQDDUHJUDWHGWKHQSODFHG
LQSLWV FRYHUHGDQGOHIWWRIHUPHQW 6WRUDJHLQWKLVPDQQHUFDQODVWWKUHHWRIRXU\HDUV

FDQYDVVHGIRUVRPHRI WKHPDOHSRSXODWLRQWRHPLJUDWHWHPSRUDULO\WRSURYLGHWKHPHDQV
IRUIRRGUHPLWWDQFHVWRWKHLVODQG
7KHVHPHDVXUHV WKHVHSRSXODWLRQDQGQDWXUDOGLVDVWHUULVNPDQDJHPHQWDQGHPHUJHQF\
UHVSRQVHSROLFLHV DUHLQGLFDWLYHRI WKHQHDUQHVVRI WKH7LNRSLDWRWKHKRUL]RQRI XQVXV
WDLQDELOLW\ 7KHVHIHDWXUHVPDNHLWSRVVLEOHWRYLHZ7LNRSLDDVDSUR[\IRUVHHLQJEHKLQG
WKHFRORQLDOPDVNLQ9DQXDWX
7LNRSLDDQG9DQXDWX DFRPSDULVRQRI WKHPDMRULVVXHV
)LUVWDQGIRUHPRVW SRSXODWLRQGHQVLWLHVLQ9DQXDWXFRPHQRZKHUHQHDUWKDWRQ7LNRSLD
$PRQJWKHSURYLQFHV 6KHIDSURYLQFHKDVWKHKLJKHVWSRSXODWLRQGHQVLW\ NP ZKLOH
9DQXDWXDVDZKROHKDVDSRSXODWLRQGHQVLW\RI NP 9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH
D  ,Q WKHSRSXODWLRQGHQVLW\RQ7LNRSLDZDVNP 2Q7LNRSLD WKH
SRSXODWLRQLVQHDU
0DOWKXVLDQ
OLPLWVDQGSRSXODWLRQ
JURZWK
FDQRQO\RFFXURII WKHLVODQG
,Q9DQXDWX WKHSRSXODWLRQKDVH[SHULHQFHGVWURQJJURZWK ZKLFKWKHPRVWUHFHQWFHQVXV
VKRZHGPD\EHVORZLQJ DWSHUFHQWSHUDQQXP9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH
E
,Q9DQXDWX SDUWLFXODUO\RQWKHLVODQGVZKHUHODQGKDVEHHQWUDQVIHUUHGWRH[SDWULDWHOHDVH
KROG SRSXODWLRQSUHVVXUHLVFUHDWHGE\ODQGORVVDVPXFKDVE\SRSXODWLRQJURZWK EXW
WKHUHDUHLVODQGVZKHUHSRSXODWLRQSUHVVXUHRI LWVHOI KDVSURYRNHGDFWLYHPHDVXUHV VXFKDV
WKHLVODQGVRI 3DDPDDQG7RQJRD ZKHUHHPLJUDWLRQWRWKHFDSLWDOKDVORQJEHHQDPHDQV
RI SRSXODWLRQUHGXFWLRQ+DEHUNRUQ 
3RSXODWLRQFRQWUROPHDVXUHVRQ9DQXDWX LQWHUPVRI WKHPHDVXUHVRXWOLQHGRQ7LNRSLD DUH
QRQH[LVWHQW 6PDOOQXPEHUVRI QL9DQXDWX PRVWO\SURIHVVLRQDOVRUVWXGHQWVXQGHUWDNLQJ
WHUWLDU\VWXGLHV GRHPLJUDWH EXWWKHGLDVSRUDLVPLQLVFXOH
,Q9DQXDWX WKHQHHGVRI LQFUHDVHGSRSXODWLRQKDYHEHHQPHWE\DJULFXOWXUDOH[WHQVLILFDWLRQ
³PRUHODQGKDVEHHQSXWXQGHUFXOWLYDWLRQ 2Q7LNRSLDWKLVLVQRWSRVVLEOH VRLQWHQVLIL
FDWLRQLVWKHRQO\ZD\WRLQFUHDVHWKHFDUU\LQJFDSDFLW\RI ODQG 7KLVGLIIHUHQFHLQDSSURDFK
VXJJHVWVWKDWSRSXODWLRQSUHVVXUHLVQRWSUHVHQWLQ9DQXDWXWRDQ\ZKHUHQHDUWKHGHJUHH
WKDWLWH[LVWVRQ7LNRSLD
7KHPHDVXUHV XQGHUWDNHQRQ7LNRSLD WRPDQDJH WKH ULVN RI  QDWXUDO GLVDVWHUV LQYROYHG
FKDQJHVLQDJULFXOWXUDOSUDFWLFHV HUDGLFDWLRQRI SLJVDQGGRJV DQGPHDVXUHVWRVWDELOLVH
SURWHFWLYHEDUULHUV³ GXQHVDQG WKH WRPEROR 7KHHYLGHQFH IRUDJULFXOWXUDO FKDQJH LQ
9DQXDWXZLOOEHGLVFXVVHGLQPRUHGHWDLOODWHU $WWKLVVWDJHZHFDQVD\WKDWWKHPRVWREYL
RXVFKDQJHLVWKHGHFOLQHLQIDOORZSHULRGVDQGWKHLQWHQVLILFDWLRQRI FURSURWDWLRQV WRWKH
SRLQWZKHUHVZLGGHQLVLQPDQ\DUHDVUHSODFHGE\YLUWXDOO\SHUPDQHQWFXOWLYDWLRQ 2WKHU
DJULFXOWXUHPHDVXUHV DUHQRW IRXQGDQG WKHUH LVQRHUDGLFDWLRQRI  FRPPHQVDO DQLPDOV
7KHUHDUHIHZIHQFHVWRFRQWUROSLJVDQGQRLVODQGVZLWKRXWWKHP
0L[HGDUERULFXOWXUHLVSUDFWLVHGWKURXJKRXW9DQXDWXDVLWLVRQ7LNRSLD 7KHUHLVDWHQGHQF\
LQXUEDQDUHDVIRUFDVVDYDWRSUHGRPLQDWHDVWKHURRWFURSVWDSOH EXWQRWEHFDXVHLW LV
VXLWDEOHIRUSLWIHUPHQWDWLRQ VLPSO\EHFDXVHRI LWVFDSDFLW\WRWKULYHLQSRRUFRQGLWLRQV
6RLOHQULFKPHQWE\DQ\PHDQVLVUDUH9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHD
,I 7LNRSLDLVRQWKHKRUL]RQRI XQVXVWDLQDELOLW\DQGWKHFKDQJHVLQDJULFXOWXUDODQGRWKHU
QDWXUDOGLVDVWHUULVNPDQDJHPHQWPHDVXUHVVWHPIURPWKDWSRVLWLRQ WKHQWKHFRPSDUDEOH
HYLGHQFHLVWKDWIRU9DQXDWXVXFKLVQRWWKHFDVH

7KH7LNRSLDDUH3RO\QHVLDQ QRW0HODQHVLDQ 7KHLUFXOWXUH ODQJXDJHDQGZD\RI OLIHDUH
PDUNHGO\GLIIHUHQW 3RO\QHVLDQVKDYHPRUHVWUXFWXUHGDQGVWUDWLILHGVRFLHWLHV XVXDOO\ZLWK
KHUHGLWDU\FKLHIV DVLVWKHFDVHRQ7LNRSLD 3RO\QHVLDQVDOVRSUDFWLFHSLWIHUPHQWDWLRQRI
URRWFURSVDVDPHDQVRI VWRUDJH ZKLFK LVUDUHO\GRFXPHQWHGIRU0HODQHVLDQV 5HFHQW
JHQHWLFPDUNHUVWXGLHVKDYHFKDOOHQJHGDVVXPSWLRQVWKDW3RO\QHVLDQVGHULYHGIURPSRSX
ODWLRQVLQLVODQG0HODQHVLD DQGSURSRVHGDVHSDUDWHRULJLQLQPDLQODQGDQGLQVXODU6RXWK
(DVW$VLD6FKHLQIHOGWHWDO  )ULHGODHQGHU -HWDO  DQK\SRWKHVLVVXSSRUWHG
E\WKHSLJDQGUDWVWXGLHVRI 0DWLVRR6PLWKDQG5RELQVDQG'HQQ\DQG0DWLVRR
6PLWK 7KHVHVWXGLHVSURYLGHVRPHWKLQJRI DFRXQWHUSRLQWWRWKHOLQJXLVWLFKLVWRULHV
ZKLFKWKURZOLJKWRQWKHODQJXDJHFKDUDFWHULVWLFVRI SRSXODWLRQV EXWQRQHRQWKHSK\VLFDO
PDNHXSRI WKHVSHDNHUV
7KHPRVWIXQGDPHQWDOGLIIHUHQFHEHWZHHQWKH7LNRSLDDQGWKHSHRSOHRI 9DQXDWXLVWKDW
WKH7LNRSLDDUHLVRODWHGDQGKRPRJHQHRXVDQGVXEMHFWWROLWWOHRXWVLGHLQIOXHQFH ZKHUHDV
WKHQL9DQXDWXDUHDQKHWHURJHQHRXVSRSXODWLRQRI PDQ\KRPRJHQRXVVRFLHWLHVZKRVH
LVODQGOHYHOFRQWDFWZLWK(XURSHDQVFDQQRWUHDOO\EHJHQHUDOLVHGWRWKHZKROHRI WKHFRXQ
WU\ 6RPHSDUWVRI LQODQG6DQWR WKH
VPROQDPEDV
  DUHDVRI 0DOHNXODDQGWKHLVRODWHG
LVODQGVRI WKH7RUUHVJURXSVKDYHEHHQPLQLPDOO\WRXFKHGE\FRQWDFW )RUWKH
VPROQDP
EDV
WKLVKDVEHHQDPDWWHURI FRQVFLRXVFKRLFH )RUWKHSHRSOHRI WKH7RUUHVFKRLFHKDV
QRSDUW 7KH\DUHUDUHO\YLVLWHG KDYHQRUDGLRFRQWDFWZLWKWKHFDSLWDODQGDUHQRW\HW
VHUYLFHGE\WKH'LJLFHOPRELOHQHWZRUN LQIDFWWKH\GRQRWDSSHDURQWKHFRYHUDJHPDS
'DYLG6WHLQSHUV FRPP  RI WKH9DQXDWX5HQHZDEOH(QHUJ\DQG3RZHU$VVRFLDWLRQ
9$15(3$DFRPPXQLW\EDVHGRUJDQLVDWLRQSURPRWLQJDOWHUQDWLYHHQHUJ\H[SORLWDWLRQ
UHPDUNHG DIWHUDYLVLW WKDWWKHSHRSOHRI WKH7RUUHVKDYHPRUHDOOHJLDQFHWRWKH&KL
QHVHWUDGHUZKRUXQVDVHPLUHJXODUVKLSSLQJVHUYLFHIURP/XJDQYLOOH 6DQWR WKDQWRWKH
5HSXEOLFRI 9DQXDWX VLPSO\EHFDXVHWKH\VHHKLPPXFKPRUHRIWHQ
7KLVEHLQJWKHFDVH WKHUHLVPRUHOLNHOLKRRGRI WKH7LNRSLDEHLQJDEOHWRDFWLQDFRQFHUWHG
PDQQHUWRGHDOZLWKLVVXHVDQGFKDQJHV ,Q9DQXDWX QRWVR
7KHUHDUHGLIIHUHQFHVEHWZHHQ3RO\QHVLDQVDQG0HODQHVLDQV EXWWKHUHDUHPDQ\VLPLODULWLHV
7KH\EHORQJWRWKHIDPLO\RI $XVWURQHVLDQODQJXDJHVSHDNHUV 7KHLUVXEVLVWHQFHSUDFWLFHV
DQGWKHIORUDODQGIDXQDOEDVLVRI WKDWVXEVLVWHQFHSUDFWLFHZHUHLGHQWLFDOGXULQJWKHSH
ULRGRI VHWWOHPHQWRI WKH3DFLILFLVODQGV ,QERWKSRSXODWLRQV RSSRUWXQLVWLFJDWKHULQJRI
OLWWRUDOUHVRXUFHVIRUPHGDPDMRUVRXUFHRI SURWHLQ ,QERWKSRSXODWLRQV LQLWLDOLPSDFWVRI
VHWWOHPHQWRQWKHLVODQGHQYLURQPHQWZHUHPDMRU ZLWKELUGDQGUHSWLOLDQH[WLQFWLRQVEHLQJ
FKDUDFWHULVWLF
7KHGLIIHUHQFHVZKLFKKDYHGHYHORSHGFDQEHVHHQDVDGDSWDWLRQVWRDUDQJHRI FKDQJLQJ
ORQJWHUPFLUFXPVWDQFHVHURVLRQRI VORSHV LQILOOLQJRI ODJRRQV SRSXODWLRQSUHVVXUHV
DQGWRPDMRUFDWDVWURSKLFQDWXUDOHYHQWV VXFKDVWKH.XZDHHUXSWLRQLQ9DQXDWX
,QRWKHUZRUGV WKHVLPLODULWLHVGHULYH DVGRWKHGLIIHUHQFHV IURPUHVSRQVHVWRWKHUHVLG
XDO LVVXHVRI ULVNIRU LVODQGVXEVLVWHQFHSRSXODWLRQV³ SRSXODWLRQSUHVVXUHDQGQDWXUDO
FDWDVWURSKHV 7KDWVDLGWKHGHJUHHRI ULVNLVOHVVHDV\WRJHQHUDOLVHLQWKHSRO\JORWLVODQG
JURXSLQJRI 9DQXDWX ZKHUHHDFKLVODQGZRXOGQHHGWREHWDNHQRQDFDVHE\FDVHEDVLVIRU
FRPSDULVRQZLWK7LNRSLD
7KHYDOXHRI 7LNRSLDDVDSUR[\IRU9DQXDWXLVWKDWLWLVDQHQYLURQPHQWILQHO\EDODQFHG
6OLJKWLQFUHDVHVLQSRSXODWLRQ VOLJKWORVVHVLQDYDLODEOHODQG RUQDWXUDOFDWDVWURSKHVFDQ
TXLFNO\SURGXFHD WLSSLQJRYHU LQWRDSHULRGRI XQVXVWDLQDELOLW\ 7KH\HDUVRI
6PDOOSHQLVVKHDWKLQ(QJOLVK
ZZZGLJLFHOYDQXDWXFRPHQFRYHUDJHBURDPLQJFRYHUDJHBPDS

F\FORQHGDPDJH OHDGLQJ WRQHDUIDPLQHDQG WKHF\FORQHZKLFKEUHDFKHG WKH ODNH
DOWHUHGWKHVDOLQLW\RI WKHODJRRQ DQGWKUHDWHQHGDQLPSRUWDQWVRXUFHRI KXQJHUIRRG
WKHVDJRSDOPVZKLFKJUHZRQWKHVKRUH DUHUHFHQWHYLGHQFH
,Q9DQXDWX WKHSUREOHPVVHHPPXFKOHVVLPPHGLDWH
1DWXUDOGLVDVWHUVFDQEHFDWDFO\VPLF VXFKDVWKH.XZDHHUXSWLRQ RUWUDQVLWRU\ VXFKDVWKH
F\FORQHZKLFKVWUXFN3RUW9LODLQ OHDYLQJWKHWUHHVOHDIOHVVDQGWKH3RUW9LODPDUNHW
HPSW\RI DOOEXWURRWYHJHWDEOHVDQGDIHZFDEEDJHIRUWKUHHRUIRXUPRQWKV XQWLO WKH
SDZSDZDQGEUHDGIUXLWEHJDQWRIUXLWDJDLQ :KHWKHUODUJHRUVPDOO WKHUDQJHRI QDWXUDO
GLVDVWHUVZKLFKFDQEHIDOO9DQXDWXDUHWKHVDPHDVWKRVHZKLFKDIIOLFW7LNRSLDIURPWLPH
WRWLPH
7KHSRSXODWLRQRI 9DQXDWXFRQWLQXHVWRJURZ DQGDV WKH3DUHWRSURMHFWLRQV LQGLFDWHG
WKHUHVHHPVWREHOLWWOHLPSHWXVIRUSRSXODWLRQFRQWURO
:HFDQVDIHO\FRQFOXGHWKDWDOWKRXJKWKHSUREOHPVIDFHGE\WKHQL9DQXDWXDQGWKH7LNRSLD
DUHWKHVDPHLQQDWXUH WKH\DUHQRWRI WKHVDPHGLPHQVLRQRUGHJUHH
:HPXVWDOVRFRQFOXGHWKDWIRUWKHSHRSOHRI (IDWH WKHGLPHQVLRQRI ODQGDQGSRSXODWLRQ
SUHVVXUHLVPXFKFORVHUWRWKDWRI 7LNRSLDWKDQHOVHZKHUHLQ9DQXDWX DQGVRPHRI WKHPRUH
H[WUHPHSROLFLHVRI WKH7LNRSLDPD\QHHGWREHFRQVLGHUHG VRRQHUUDWKHUWKDQODWHU
$ ODNHKDVQRGLUHFWFRQQHFWLRQZLWKWKHVHD DODJRRQGRHV VRRQHFDQEHJLQDVHQWHQFHZLWKDODNHDQG
HQGLWZLWKDODJRRQ

&KDSWHU
)UDPHZRUNVDQGPHWKRGRORJLHV
IRUOLYHOLKRRGDQDO\VLV
7KLVLVWKHWKLUGPDMRUUHVHDUFKWDVN³ OLYHOLKRRGIUDPHZRUNDQDO\VLV³ ZKLFKDWWHPSWV
WRVKHGVRPHOLJKWRQWKHWKLUGUHVHDUFKTXHVWLRQ
&DQDVWDQGDUGPRGHORI OLYHOLKRRGDQDO\VLVEHDGDSWHGWRDVVHVVWKHVHFXULW\DQG
VXVWDLQDELOLW\RI 9DQXDWXVXEVLVWHQFHSOXVOLYHOLKRRGV"
,Q&KDSWHU  WKHJHQHVLVRI WKH6XVWDLQDEOH/LYHOLKRRGV$SSURDFKZDVWUDFHG ,WZDVQRWHG
WKDWWKHDSSURDFKPDUNHGDFKDQJHRI GLUHFWLRQLQGHYHORSPHQWSROLF\WRZDUGVWKHPLFUR
OHYHO WKDWRI WKHLQGLYLGXDOKRXVHKROGDQGWKHLUOLYHOLKRRG 6XFKDQDSSURDFKUHIRFXVHV
DWWHQWLRQRQWKHFDSDFLW\RI WKHKRXVHKROG UDWKHUWKDQWKDWRI WKHYLOODJH WKHUHJLRQRUWKH
QDWLRQ
,QWKHDQDO\VLVZKLFKIROORZV DWWHPSWVDUHPDGHWRFDSWXUHWKHIORZVRI UHVRXUFHV VWUDWH
JLHVDQGRXWFRPHVZKLFKPDNHXSDOLYHOLKRRG
7KHWRROFKRVHQIRUWKLVDQDO\VLVLVZKDWKDVEHFRPHNQRZQDVDOLYHOLKRRGIUDPHZRUN
ZKLFKLVDUHSUHVHQWDWLRQRI WKHIORZVDQGZKLFKHQDEOHVTXDQWLILFDWLRQRI DVSHFWVRI WKRVH
IORZV 7KHIUDPHZRUNGLDJUDPVRI YDULRXVSURWDJRQLVWV LQWKH6XVWDLQDEOH/LYHOLKRRGV
$SSURDFKDUHFRQVLGHUHG DQGRQHLVFKRVHQIRUWKHUHVHDUFKWDVN
,QDGGLWLRQWRWKHXVHRI WKHIUDPHZRUN PHWKRGRORJLHVDUHFRQVLGHUHGIRUWKHDQDO\VLVLQ
WKHVWXG\DQGGLVFXVVHGDWVRPHOHQJWK 6RPHRI WKHPHWKRGRORJLHVDUHHPSOR\HG VRPH
DUHDGDSWHGDQGVRPHDUHGLVFDUGHG RQWKHEDVLVRI WKHLUILWZLWKWKHVWXG\VSHFLILFLVVXHV
RI LQWHUSUHWDWLRQRI ODUJHVFDOH SHUFHQWDJHSDUWLFLSDWLRQGDWD
7KHOLYHOLKRRGIUDPHZRUNDWWHPSWVWRFDSWXUHWKHQDWXUHRI OLYHOLKRRGV E\
D LGHQWLI\LQJWKHUHVRXUFHVRI WKHKRXVHKROG
E FRQVLGHULQJWKHFRQWH[WXDOEDFNJURXQGZKLFKFRQVWUDLQVWKHHPSOR\PHQWRI WKRVHUH
VRXUFHV
F LGHQWLI\LQJOLYHOLKRRGVWUDWHJLHVZKLFKXWLOLVHWKHFRQVWUDLQHGUHVRXUFHV DQG
G H[DPLQLQJWKHOLYHOLKRRGVHFXULW\DQGVXVWDLQDELOLW\RXWFRPHVRI WKHVWUDWHJLHV

7KHIUDPHZRUNVSURSRVHGE\WKHPDMRUSURWDJRQLVWV³ 6FRRQHV &DUQH\
DQG(OOLV³ DUHH[SORUHG
7KHIROORZLQJH[DPLQDWLRQZLOOFRQFHQWUDWHRQWKHGLDJUDPPDWLFUHSUHVHQWDWLRQVRI WKH
IUDPHZRUNVGLVFXVVHG DVRWKHUVKDYHGRQH+DPLOWRQ3HDFKDQG7RZQVOH\ IRUH[
DPSOH 7KLVLVSULPDULO\IRUHDVHRI FRPSDULVRQ EXWDOVRLVDUHFRJQLWLRQRI WKHFROODE
RUDWLYHDQGFRUURERUDWLYHQDWXUHRI WKHGHYHORSPHQWRI WKHLGHDVDQGFRQFHSWVDPRQJ
WKHWKUHHLQYHVWLJDWRUV ,QWKHGLDJUDPVWKHGLIIHUHQFHVLQHPSKDVLVDUHPRUHHDVLO\VHHQ
&KURQRORJLFDOO\ WKHIUDPHZRUNDSSHDUVILUVWLQ6FRRQHV RUSRVVLEO\&DUQH\ (OOLV
SUHVHQ
WDWLRQIROORZV DQGKHFUHGLWVERWK6FRRQHVDQG&DUQH\LQKLVIUDPHZRUNGLDJUDP(OOLV
 
 )UDPHZRUNV
$ GLVFXVVLRQRI DOWHUQDWLYHPRGHOV HYDOXDWLRQVDQGFULWLFLVPRI WKH6XVWDLQDEOH/LYHOLKRRGV
$SSURDFK ZKLFKLQIRUPVDQGJXLGHVWKHVHIUDPHZRUNV FDQEHIRXQGHDUOLHU LQ&KDSWHU 
S  7KUHHGLIIHUHQWGLDJUDPPDWLF DSSURDFKHV WR OLYHOLKRRG IUDPHZRUNDQDO\VLV DUH
H[DPLQHG DQGUHDVRQVIRUWKHFKRLFHRI WKH(OOLVPRGHODUHJLYHQ
$OOWKUHHPRGHOVDUHOLQHDUOHIWWRULJKWLQGHVLJQ EXWDOOLQGLFDWHWKHFLUFXODUQDWXUHRI
OLYHOLKRRG ZKHUHIHHGEDFNLQWRWKHV\VWHPDOWHUVWKHQH[WLWHUDWLRQ
 6FRRQHV
IUDPHZRUN
6FRRQHV
IUDPHZRUN)LJXUH EHJLQVZLWKWKHFRQWH[WRI UXUDOOLYHOLKRRGV WKDWRI SUHVHQW
FRQGLWLRQVDQGHPHUJLQJWUHQGV ,QWKLVFRQWH[W OLYHOLKRRGDVVHWV FDOOHGE\6FRRQHV
/LYHOL
KRRG5HVRXUFHV
 DUHLGHQWLILHGDQGJURXSHGDVW\SHVRI FDSLWDO³ QDWXUDO HFRQRPLFIL
QDQFLDO VRFLDODQGKXPDQFDSLWDO 6FRRQHV DGGVDQRWKHUJURXS 
DQGRWKHUV

ZKLFKKHLGHQWLILHVDVHLWKHUV\PEROLFFDSLWDOWKHHPEHGGHGKLVWRULFDORUFXOWXUDOVHWWLQJ
RI WKHOLYHOLKRRGRUSROLWLFDOFDSLWDOWKHQDWXUHRI UHODWLRQRI VWDWHZLWKVRFLHW\DQGLWV
OLYHOLKRRGV
6FRRQHVLQWHUSRVHVWKHQH[WFRPSRQHQWRI WKHIUDPHZRUN LQVWLWXWLRQDOSURFHVVHVDQGRU
JDQLVDWLRQDOVWUXFWXUHVEHWZHHQOLYHOLKRRGUHVRXUFHVDQGOLYHOLKRRGVWUDWHJLHV EHFDXVHLWLV
WKHVHVWUXFWXUHVDQGSURFHVVHVZKLFKPHGLDWHWKHSURFHVVRI DSSO\LQJOLYHOLKRRGUHVRXUFHV
WROLYHOLKRRGVWUDWHJLHV
/LYHOLKRRGVWUDWHJLHVWKHPVHOYHVFDQWKHQEHVWXGLHGDQGDQDO\VHG E\UHIHUHQFHWRWKHILQDO
HOHPHQW³ VXVWDLQDEOHOLYHOLKRRGRXWFRPHV
)URPWKHLGHDVRI %RXUGLHX³ VHH%RXUGLHXDQG:DFTXDQW IRUH[DPSOH

)LJXUH  6FRRQHV )UDPHZRUNIRU$QDO\VLV
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7KHRXWFRPHV IRUOLYHOLKRRGDQGVXVWDLQDELOLW\ DUHGHULYHGIURPDGLVFXVVLRQ 
RI DFFHSWHGPHDVXUHPHQWVRI OLYHOLKRRGDQGVXVWDLQDELOLW\ )RUOLYHOLKRRG ZRUNLQJGD\V
FUHDWHG SRYHUW\UHGXFHG HQKDQFHGZHOOEHLQJDQGFDSDELOLW\ DQGWKHYXOQHUDELOLW\DQGUH
VLOLHQFHRI WKHOLYHOLKRRG )RUVXVWDLQDELOLW\ WKHDPRXQWRI GHSOHWLRQRI WKHUHVRXUFHEDVH
DQGWKHYXOQHUDELOLW\RI WKHQDWXUDOUHVRXUFHEDVHWRVKRFNRUPDMRUFDWDVWURSKH 7KHUH
DUHJRRGUHDVRQVIRUWKLQNLQJ6FRRQHVHUUVLQVHSDUDWLQJOLYHOLKRRGDQGVXVWDLQDELOLW\DW
WKLVOHYHO (LWKHUWKH\DUHOLQNHG ZKLFKKHDVVHUWVLVWKHWKHVLVRI KLVSDSHU RUWKH\DUH

&DSDELOLW\
KHUHUHIHUVWRWKHLGHDVRI 6HQRQFDSDELOLW\DQGHQWLWOHPHQW ODFNRI ZKLFK KHDUJXHG
IRUPHGWKHEDVLVRI SRYHUW\ SDUWLFXODUO\ZKHQKXQJHUDQGIDPLQHZHUHSUHVHQW UDWKHUWKDQQRWHQRXJKIRRG
SURGXFWLRQ

QRW LQZKLFKFDVHWKH\FDQEHGLVFXVVHGVHSDUDWHO\ DVVXVWDLQDELOLW\DQGRUUXUDO OLYHOL
KRRGV
$VWKHVRPHZKDWFRQIXVLQJDUURZVWKHQLQGLFDWH WKLVILQDODQDO\VLVRI RXWFRPHVWKHQIHHGV
LQWRSROLF\PDNLQJ ZKLFKUHVHWVWKHFRQWH[WXDOEDFNJURXQG DQGLQWDNLQJXVEDFNWRWKH
OHIWKDQGVLGHRI WKHGLDJUDPIRUPVWKHORRSRI WKHOLYHOLKRRGF\FOH
,QVXPPDU\ WKHUHDSSHDUWREHWZRDUHDVRI ZHDNQHVVLQ6FRRQHV
PRGHO
7KHILUVWLVWKDWWKHUHLVDPDMRUGLIILFXOW\LQVRUWLQJRXWZKDWFRQVWLWXWHVDFRQWH[WXDOHYHQW
RUVHWWLQJDQGZKDWFRQVWLWXWHVLQVWLWXWLRQDOSURFHVVHVDQGRUJDQLVDWLRQDOVWUXFWXUHV :KHQ
LVDQLQVWLWXWLRQDOSURFHVV IRUH[DPSOHDWD[FKDQJH QRWDOVRDFRQWH[WXDOHYHQW" *LYHQ
WKDWEHWWHUSROLF\PDNLQJIRUUXUDOOLYHOLKRRGVLVWKHDLPRI WKHDQDO\VLV 6FRRQHVVHHPVWR
KDYHEHHQIDFHGZLWKDGLOHPPD ,QRUGHUWRREWDLQWKHORRSRI WKHOLYHOLKRRGF\FOH KHKDG
WRKDYHFRQWH[WEHIRUHOLYHOLKRRGUHVRXUFHV EXWLQUHDOLW\ LWLVWKHZD\LQZKLFKFRQWH[W
PHGLDWHVWKHDSSOLFDWLRQRI OLYHOLKRRGUHVRXUFHVWRWKHIRUPDWLRQRI OLYHOLKRRGVWUDWHJLHV
ZKLFKVKRXOGGLFWDWHLWVSRVLWLRQRQWKHIUDPHZRUN +DYLQJLWERWKZD\VKDVQRWKHOSHG
XQGHUVWDQGLQJ
7KHVHFRQGZHDNQHVV DOUHDG\PHQWLRQHG LVWKHVHSDUDWLRQRI OLYHOLKRRGDQGVXVWDLQDELOLW\
LQWKHWUHDWPHQWRI OLYHOLKRRGRXWFRPHV ZKLFKLVDWRGGVZLWKKLVGHFODUHGSXUSRVH
 &DUQH\IUDPHZRUN
7KHIUDPHZRUNVRI 6FRRQHVDQG&DUQH\KDYHPXFKVWUXFWXUHLQFRPPRQ &RQ
WH[W LQ&DUQH\
V FDVHSDUWLFXODUO\YXOQHUDELOLW\ LVSODFHGDWWKHEHJLQQLQJRI WKH
F\FOH 7KHQIROORZOLYHOLKRRGDVVHWV ZKLFKDUHPHGLDWHGE\WUDQVIRUPLQJVWUXFWXUHVDQG
SURFHVVHVV\QRQ\PRXVZLWK6FRRQHV
LQVWLWXWLRQVDQGRUJDQLVDWLRQVLQWKHLPSOHPHQWD
WLRQRI OLYHOLKRRGVWUDWHJLHV ZKLFKWKHQSURGXFHOLYHOLKRRGRXWFRPHV
&DUQH\LQWURGXFHVIRXUDGGLWLRQDOIHDWXUHVWRWKHIUDPHZRUN)LJXUH  6KHQRWHV
WKDWWKHLQWHUDFWLRQEHWZHHQUXUDOSHRSOHDQGLQVWLWXWLRQVDQGRUJDQLVDWLRQVLVIDFLOLWDWHGE\
WKHH[WHQWRI LQIOXHQFHDQGDFFHVVZKLFKSHRSOHKDYHRUDUHDEOHWRFDOOXSRQ³ QRWLRQV
VLPLODUWR6HQ
V
HQWLWOHPHQW
DQG
FDSDELOLWLHV
DQGWRWKHLGHDVRI %RXUGLHX FLWHG
DERYH 7KLVIHDWXUHLVELGLUHFWLRQDO LQIOXHQFHDQGDFFHVVFDQIORZERWKZD\V ,WEHFRPHV
RI SULPHLPSRUWDQFHZKHQLPSOHPHQWDWLRQRI FHQWUDOJRYHUQPHQWODZVDQGUHJXODWLRQVLV
ZHDNHQHGE\GLVWDQFHRUDEVHQFH DQRWDEOHIHDWXUHRI DUFKLSHODJLFQDWLRQV ZKHUHLQWHU
LVODQGWUDQVSRUWDQGFRPPXQLFDWLRQLVRIWHQXQUHOLDEOH 1RQHWKHOHVV DGRXEWSHUVLVWVWKDW
VKHPD\ ZLWKWKLVIHDWXUH EHPHUHO\PDNLQJH[SOLFLWZKDWLVLPSOLFLWLQ6FRRQHV
7KHVHFRQGIHDWXUHLQWURGXFHGLVWKHDGGLWLRQRI SK\VLFDOFDSLWDOWRWKHJURXSRI OLYHOLKRRG
DVVHWV 3K\VLFDOFDSLWDOLQFOXGHVURDGV LUULJDWLRQRURWKHULQIUDVWUXFWXUH PDFKLQHU\ VWRU
DJHIDFLOLWLHVDQGWKHOLNH $VZLWKPRVWDJJUHJDWLRQV DUJXPHQWVFDQEHUDLVHGDERXWWKH
QHHGWRVHSDUDWHLWHPVLQWRJURXSVDQGZKLFKLWHPJRHVLQWRZKDWJURXS 7KLVRI LWVHOI
WHQGVWRFORDNDQDZDUHQHVVWKDWOLYHOLKRRGUHVRXUFHVRUDVVHWVDUHDSSOLHGLQDQLQWHJUDWHG
PDQQHU
:KDWLVXVHIXOLQJURXSLQJWKHDVVHWVLVWKDWZKHQWKH\DUHGLVSOD\HGJUDSKLFDOO\ WKHGLYHUVLW\
RI WKHDVVHWEDVHLVUHYHDOHG
,QWHUPVRI IORZ RUF\FOHV &DUQH\SURSRVHVWZRIHHGEDFNORRSV³ WKHILUVWUHVROYHVWKH
GLIILFXOW\QRWHGLQWKH6FRRQHVIUDPHZRUN³ WKHFRQIXVLRQEHWZHHQZKDWLVFRQWH[WDQG
7KHILJXUHLVDGDSWHGIURPWKDWZKLFKDSSHDUVLQ&DUQH\  %R[HVKDYHEHHQUHDUUDQJHGWRILWWKH
SDJH

)LJXUH  &DUQH\ )UDPHZRUNIRU$QDO\VLV
 
 
TRANSFORMING 
STRUCTURES AND 
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VULNERABILITY 
CONTEXT 
LIVELIHOOD 
OUTCOMES 
 
 
 
!MORE INCOME 
 
!INCREASED WELLBEING 
 
!REDUCED 
VULNERABILITY 
 
!IMPROVED FOOD 
SECURITY 
 
!MORE SUSTAINABLE USE 
OF NR-BASE 
!TRENDS 
 
!SHOCKS 
 
!CULTURE 
 
NATURAL 
SOCIAL HUMAN 
FINANCIAL PHYSICAL 
INFLUENCE 
STRUCTURES 
 
 
!LEVELS OF  
GOVERNMENT 
!PRIVATE 
SECTOR 
 
 
 
 
 
 
      PROCESSES 
 
 
         !LAWS 
      !POLICIES 
    !INCENTIVES 
  !LIMITATIONS 
       
 
LIVELIHOOD 
STRATEGIES 
 
        !  NR-BASED 
         !  NON NR-BASED 
         !  MIGRATION 
ZKDWDUHVWUXFWXUHVDQGSURFHVVHV DQGZKHUHWKHLUHIIHFWLVIHOW 6KHKDVUDWKHUQHDWO\VLGH
VWHSSHGWKLVSUREOHPE\LQVWDOOLQJDIHHGEDFNORRS VRWKDWWKHVWUXFWXUHVDQGSURFHVVHV
IHHGEDFNLQWRWKHFRQWH[W DVZHOODVPHGLDWLQJIRUZDUGEHWZHHQOLYHOLKRRGDVVHWVDQG
VWUDWHJLHV 7KHVHFRQGIHHGEDFNORRSLVWKDWEHWZHHQOLYHOLKRRGRXWFRPHVDQGOLYHOLKRRG

DVVHWV WKXVLQYRNLQJFLUFXODUIORZ ,WLVDXVHIXODGGLWLRQLQWKDWLWGLUHFWO\DGGUHVVHVWKH
TXHVWLRQRI VXVWDLQDELOLW\RI WKHOLYHOLKRRGVWUDWHJLHVHPSOR\HG ,I DVWUDWHJ\HPSOR\HG³
VD\LQFUHDVHGFDWWOHRZQHUVKLSIRUDUJXPHQW
VVDNH³ SURGXFHVSRVLWLYHHIIHFWVRQFRFRQXW
WUHH\LHOGVEHFDXVHFDWWOHJUD]LQJNHHSVWKHWUHHVXUURXQGVFOHDQ WKHQLWDGGVWROLYHOLKRRG
DVVHWVDQGOLYHOLKRRGVXVWDLQDELOLW\LVHQKDQFHG &RQYHUVHO\ LI WKHFDWWOHEHFRPHLQIHFWHG
ZLWKGLVHDVHGXHWRKLJKHUSRSXODWLRQFDWWOHGHQVLWLHVDQGGLH WKHQDVVHWVDUHUHGXFHGDQG
VXVWDLQDELOLW\LVWKUHDWHQHG
/DVWO\³ DQGWKLVDSSHDUV WREHDFRVPHWLFGLIIHUHQFHDWPRVW EXWGHILQLWHO\ LVQRW³
&DUQH\LQWURGXFHVDSHQWDJRQWRUHSUHVHQWOLYHOLKRRGDVVHWV 7KHSHQWDJRQLWVHOI LVVLP
SO\DQRXWFRPHRI WKHQXPEHURI YDULDEOHVILYHEHLQJPHDVXUHG D VTXDUHRU WULDQJOH
ZRXOGKDYHGRQH MXVW DVZHOO 7KH LPSRUWDQWHOHPHQW LV WKHYROXPHRI  WKHJHRPHWULF
VKDSH 7KLVYROXPHXQGHUOLQHVWKHLGHDWKDWGHVSLWHWKHJURXSLQJRI OLYHOLKRRGDVVHWVLQWR
ILYHVHSDUDWHW\SHVRI 
FDSLWDO
 WKH\FRPSULVHDQLQWHJUDWHGZKROH³ RQHOLYHOLKRRG 7KH
YROXPHHQFORVHGE\WKHSHQWDJRQLVDYLVXDOUHSUHVHQWDWLRQRI OLYHOLKRRG 7KLVSHQWDJRQ
PRGHORI OLYHOLKRRGDVVHWVKDVEHFRPHDZLGHO\XVHGIHDWXUHRI WKHVXVWDLQDEOHOLYHOLKRRGV
DSSURDFKDQG IUDPHZRUNDQDO\VLV DQGZLOOEHXVHG LQ WKHDQDO\VLVZKLFK IROORZV 7KLV
SHQWDJRQPHWKRGRORJ\ DVH[SODLQHGE\(OOLV LVSUHVHQWHGLQPRUHGHWDLOLQWKHIROORZLQJ
VHFWLRQ
&DUQH\
VPRGHOKDVVRPHDGYDQWDJHVRYHUWKDWRI 6FRRQHV 6KHKDVEHHQDEOHWREHWWHU
UHFRQFLOHWKHIORZVLQOLYHOLKRRG SDUWLFXODUO\WKHFLUFXODUIORZVEHWZHHQFRQWH[WDQGWKH
WUDQVIRUPLQJVWUXFWXUHVDQGSURFHVVHVRI LQVWLWXWLRQVDQGRUJDQLVDWLRQV DQGWKDWEHWZHHQ
OLYHOLKRRGRXWFRPHVDQGOLYHOLKRRGDVVHWV PXFKEHWWHUWKDQ6FRRQHV +H LWPXVWEHVDLG
SURYLGHVPXFKPRUHGHWDLOLQKLVUHSUHVHQWDWLRQ
:HWXUQQRZWRWKHIUDPHZRUNPRGHORI )UDQN(OOLV FKRVHQIRUXVHLQWKLVVWXG\
 (OOLVIUDPHZRUN
(OOLV HQWLWOHVKLV IUDPHZRUN 
$ )UDPHZRUNIRU0LFURSROLF\$QDO\VLV
 ,WZLOOEH
H[DPLQHGILUVWLQUHODWLRQWRWKHSRLQWVRI GLIIHUHQFHEHWZHHQ(OOLVDQGKLVFRQWHPSRUDULHV
&DUQH\DQG6FRRQHV /DWHU WKHTXHVWLRQRI ZKHWKHURUQRWLWLVVXLWDEOHRQO\IRUDQDO\VLQJ
PLFURSROLF\ RULI LWLVDGDSWDEOHWRDZLGHUUDQJHRI DSSOLFDWLRQV ZLOOEHDGGUHVVHG
7KHIUDPHZRUNPRGHOILJ DSSHDUVEHORZ :LWKLQWKHER[HV LWHPVZKLFKDUHVSHFLILF
WRWKH9DQXDWXFRQWH[WKDYHEHHQDGGHGEHORZWKHGRWWHGOLQHV
(OOLVEHJLQVKLVIUDPHZRUNQRWZLWKFRQWH[W EXWZLWKWKHOLYHOLKRRGSODWIRUP WKHDVVHWV
ZKLFKKHJURXSVLQDFFRUGZLWK&DUQH\DQG6FRRQHVLQWRKXPDQ QDWXUDO SK\VLFDO ILQDQ
FLDODQGVRFLDOFDSLWDO 7KHRWKHU OLYHOLKRRGDVVHWVDGYDQFHGE\6FRRQHV V\PEROLFDQG
SROLWLFDOFDSLWDO DQGUHSUHVHQWHGE\&DUQH\DVELGLUHFWLRQDOIORZVLQIOXHQFHDQGDFFHVV
DUHVXEVXPHGLQWRWKHQH[WVWHSLQWKHSURFHVV DFFHVVPRGLILFDWLRQDQGFRQWH[WXDOEDFN
JURXQG
(OOLVQRWHVKLVGHSDUWXUHKHUHIURPWKHUHSUHVHQWDWLRQVRI WKHSURFHVVE\6FRRQHVDQG&DU
QH\ SUHIHUULQJWRFRQIODWHWKHWZRHOHPHQWVRI WKHPHGLDWLRQSURFHVV ZLWKDFFHVVPRGLILHUV
ZRUNLQJDJDLQVWDEDFNJURXQGRI WUHQGVRUVKRFNV +HJURXSVWKHVHDFFHVVPRGLILHUVLQWR
WKUHHDUHDV³ VRFLDOUHODWLRQV LQVWLWXWLRQVDQGRUJDQLVDWLRQV 7KHOLVWHGLWHPVDUHJHQHUDO
³ JHQGHU FODVV DJHDQGHWKQLFLW\ ,Q9DQXDWX IDPLO\DQGNLQVKLSSOD\DPXFKELJJHUUROH
LQWKHFDVWRI VRFLDOUHODWLRQVWKDQ IRUH[DPSOH FODVVRUHWKQLFLW\

,QVWLWXWLRQVDUH
WKHIRUPDOUXOHV FRQYHQWLRQVDQGLQIRUPDOFRGHVRI EHKDYLRXUWKDWLPSRVH
UHVWUDLQWVRQKXPDQLQWHUDFWLRQ
(OOLV  +HOLVWVUXOHVDQGFXVWRPV ODQGWHQXUH
DQGPDUNHWVLQSUDFWLFH³ WKHPDUNHWDVDZRUNLQJPRGHO :KLOHRQIDFHYDOXHPDUNHWV
KDYHOLWWOHLPSRUWLQWKHOLYHVRI UXUDOVXEVLVWHQFHIDUPHUV WKHDQDO\VLVRI WKHVXEVLVWHQFH
SOXVOLYHOLKRRGZKLFKIROORZVVKRZVWKDWSURGXFWLRQIRUH[FKDQJHLVLQWHJUDWHGLQWRWKH
OLYHOLKRRGVRI PDQ\KRXVHKROGV
,Q9DQXDWXWKH&KXUFKLQLWVPRVWJHQHUDOVHQVH LQFOXGLQJQRQ&KULVWLDQIDLWKVLVLP
SRUWDQWDVDQRUJDQLVDWLRQ PXFKPRUHVRWKDQORFDODGPLQLVWUDWLRQDQGVWDWHDJHQFLHVDQG
1*2V
,QYHU\UHFHQWWLPHV VRPHVFKLVPKDVVSOLWYLOODJHVDQGFRPPXQLWLHV³ SDUWLFXODUO\WKH
LQYROYHPHQWRI HYDQJHOLFDOFKXUFKHV VXFKDVWKHVRFDOOHG170 FKXUFKHV³ EXWJHQHUDOO\
YLOODJHVDQGFRPPXQLWLHVDUHKRPRJHQRXVLQPDWWHUVRI UHOLJLRQ 'RXJODVVKRZV
KRZWKH&KXUFKIRUPVDQRWKHUOD\HULQWKHFXOWXUDODQGVRFLDOLQWHUFRQQHFWHGQHVVRI VPDOO
FRPPXQLW\OLIH DOD\HUZKLFKRXWVLGHWKHDUFKLSHODJRZRXOGEHPRUHOLNHO\WREHILOOHGE\
ORFDORUUHJLRQDOJRYHUQPHQW
1*2V ERWKLQWHUQDWLRQDODQGORFDO SOD\DVLJQLILFDQWUROHLQ9DQXDWX
,QWKHIROORZLQJDQDO\VLV VWDWHDJHQFLHVDQGORFDOJRYHUQPHQWRUDGPLQLVWUDWLRQZLOOQRW
IHDWXUHSURPLQHQWO\ 8QGHUWKH&RQVWLWXWLRQ GHFHQWUDOLVDWLRQLVPDQGDWHG  &RQ
VWLWXWLRQRI 9DQXDWX ,Q WKH 'HFHQWUDOLVDWLRQDQG/RFDO*RYHUQPHQW5HJLRQV$FW1RRI
 ZDVSDVVHGE\3DUOLDPHQW FRQILUPLQJDGHFHQWUDOLVHGVWUXFWXUHRI VL[SURYLQFHVZLWK
SURYLQFLDOFRXQFLOV DQGWZRPXQLFLSDOLWLHV ZLWKPXQLFLSDOFRXQFLOV (DFK\HDU3DUOLDPHQW
LVVXHVJUDQWVWRWKHSURYLQFLDODQGPXQLFLSDOFRXQFLOV 7KHSURYLQFLDODQGPXQLFLSDOFRXQ
FLOVDUHDEOHWRVWULNHUDWHVDQGWD[HVWRSURYLGHUHYHQXH KRZHYHUWKHH[SHULHQFHKDVEHHQ
WKDWWD[HVDQGUDWHVDUHQRWV\VWHPDWLFDOO\FROOHFWHG LI DWDOO
3ULPDULO\ WKHPXQLFLSDODQGSURYLQFLDOFRXQFLOVDSSHDUWRIXQFWLRQDV
FDVKFRZV
WRGLV
WULEXWHSDUOLDPHQWDU\JUDQWVWRSROLWLFDOSDUW\PHPEHUV 7KH9DQXDWX2PEXGVPDQ RYHU
WKH\HDUVWR FRQGXFWHGQROHVVWKDQQLQHLQYHVWLJDWLRQVLQWRLPSURSHUDQGLOOHJDO
GHDOLQJVRI SURYLQFLDODQGPXQLFLSDOFRXQFLOV 7KHWZRPXQLFLSDOFRXQFLOV 3RUW9LODDQG
/XJDQYLOOH KDYHEHHQVXVSHQGHGWKUHHWLPHVVLQFH+DVVDOODQG7LSX &RXQ
FLOVKDYHKDGYHU\KLJKSRSXODWLRQVRI FRXQFLOORUV ZLWKWKH6KHID3URYLQFLDO&RXQFLOLQ
KDYLQJHOHFWHGPHPEHUVDQGQRPLQDWHGPHPEHUV WRVHUYLFHDFRQVWLWXHQF\RI

6WDWHRZQHG DJHQFLHVRSHUDWH LQ D VLPLODUZD\ DV YHKLFOHV IRUSDWURQDJH DQGJUDIW ,Q
 $LU9DQXDWX WKHQDWLRQDODLUOLQH ZLWKILYHSODQHV KDGDPHPEHU%RDUGRI 'L
UHFWRUV³ DOOSROLWLFDODSSRLQWHHV DOOGUDZLQJPHHWLQJDQGVLWWLQJDOORZDQFHVDQGHQMR\LQJ
IUHH WUDYHO 7KLVH[DPSOH LVHPXODWHG WRDJUHDWHURU OHVVHUGHJUHH LQDOO VWDWHRZQHG
HQWHUSULVHV
)RUWKHSXUSRVHVRI WKLVVWXG\DQGLQUHDOLW\ VWDWHDJHQFLHVDQGORFDOJRYHUQPHQWDUHSH
ULSKHUDOSOD\HUVLQSHRSOHV
OLYHV
1HLO7KRPDV0LQLVWULHV DQ$XVWUDOLDQEDVHGHYDQJHOLFDOJURXS 6HHKWWSZZZQWPRUJDXLI \RXZLVK
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
2IILFHRI WKH2PEXGVPDQ³ 
$OOHJHGPLVDSSURSULDWLRQRI IXQGVE\WKH3UHVLGHQWRI 6KHID3URYLQFHDQG
PDODGPLQLVWUDWLRQRI 6KHID3URYLQFLDO&RXQFLO UG-XO\
 6HH
ZZZYDQXDWXXVSDFIMOLEUDU\2QOLQHRPEXGVPDQ9DQXDWX'LJHVWGLJHVWBLQGH[KWPO'LJHVWHG5HSRUWV
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
)LJXUH  (OOLV )UDPHZRUNIRU0LFURSROLF\$QDO\VLV
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Social Relations 
gender 
class 
age 
ethnicity 
------------- 
family/kinship  
Institutions 
rules and customs 
land tenure 
markets in practice 
Organisations 
associations 
NGOs 
local admin 
state agencies 
------------ 
church 
Trends 
population 
migration 
technological change 
relative prices 
macro policy 
national economic 
trends 
world economic trends 
---------------- 
environmental trends 
fashions 
 
Shocks 
drought 
floods 
pests 
diseases 
civil war 
----------- 
cyclones 
earthquakes 
volcanoes 
 
livelihood 
strategies 
Natural resource-
based activities 
collection/hunting 
cultivation (food) 
cultivation (non-food) 
livestock 
non-farm NR  
---------------- 
littoral and ocean NR   
Non NR-based 
activities 
rural trade 
other services 
rural manufacture 
remittances 
other transfers 
------------- 
 reciprocity   
Livelihood security 
income level 
income stability 
seasonality 
degrees of risk   
Environmental 
sustainability  
soils and land quality 
water 
rangeland 
forests 
biodiversity 
------------------- 
cultural sustainability 
 A   B   C   D   E    F 
livelihood platform       access modified by                 in context of                      resulting in              composed of                         with effects on 
Source: adapted from Scoones (1998:4) and D. Carney (1998:5) 
 
Ellis, Frank (2000), Rural Livelihoods and Diversity in developing Countries, Oxford University Press, Oxford, U.K., p. 30 
(additions below dotted lines by the author) 
 
Assets 
natural capital 
physical capital 
human capital 
financial capital 
social capital 
(OOLVVHSDUDWHVFRQWH[WXDOEDFNJURXQGLQWRWUHQGVDQGVKRFNV XQOLNH6FRRQHV ZKRVHHPV
WRKDYHXQGHUHPSKDVLVHGWKHPDMRUUROHSOD\HGE\QDWXUDOGLVDVWHULQFKDQJLQJSHRSOHV

OLYHV &DUQH\LVHYHQOHVVIRUWKFRPLQJ (OOLVQRPLQDWHVDQXPEHURI WUHQGV GHPRJUDSKLF
WHFKQRORJLFDO HFRQRPLFQDWLRQDODQGZRUOGDQGLQFOXGHVPDFURSROLF\ 7KHODVWQDPHG
LVTXHVWLRQDEOHDVDWUHQGLQLWVHOI EXWLVKHUHWDNHQWRPHDQWKHWUHQGLQJRYHUQPHQWSROLF\
DQGLQWKLVFDVH GRQRUFRXQWU\DQGPXOWLODWHUDORUJDQLVDWLRQSROLF\ VXFKDVWKH:RUOG%DQN
VWUXFWXUDODGMXVWPHQWSURJUDPPHVRI WKHV (OOLVGRHVQRW LQFOXGHHQYLURQPHQWDO
WUHQGV EXWIRUWKLVDQDO\VLVWKH\KDYHEHHQLQFOXGHG DVWUHQGVLQWKHHQYLURQPHQWVXFK
DVPDQPDGHFOLPDWHFKDQJHDQGVHDOHYHOULVHDUHRI FULWLFDOLPSRUWDQFHWR3DFLILFLVODQG
QDWLRQV
6KRFNVDUHQDWXUDOGLVDVWHUV³ GURXJKWVDQGIORRGV ZDUVLQWHUQDODQGH[WHUQDO GLVHDVH
DQGSHVWLOHQFH³ DOORI ZKLFKKDYHRFFXUUHGLQ9DQXDWX DOWKRXJKWKHULVNRI IORRGLV
PRUHDULVNRI WVXQDPL WKDQULYHUIORRGLQJ &\FORQHV HDUWKTXDNHVDQGYROFDQLFHUXSWLRQV
KDYHEHHQDGGHGWRWKHUDQJHRI VKRFNVZKLFKQHHGWREHFRQVLGHUHGLQDQ\DQDO\VLVRI
OLYHOLKRRGLQ9DQXDWX ZLWKLWVVL[FXUUHQWO\DFWLYHYROFDQRHV IUHTXHQWVWURQJHDUWKTXDNHV
DQGDQDYHUDJHRI WZRF\FORQHVHDFKZHWVHDVRQ
7KHDFWLYLWLHVDQGVWUDWHJLHVRI OLYHOLKRRGLWVHOI FRPHQH[WLQWKH(OOLVPRGHO +HGLYLGHV
WKHDFWLYLWLHVRI OLYHOLKRRGLQWRWZRFDWHJRULHV QDWXUDOUHVRXUFHEDVHGDFWLYLWLHVDQGQRQ
QDWXUDOUHVRXUFHEDVHGDFWLYLWLHV /LWWRUDODQGRFHDQQDWXUDOUHVRXUFHVKDYHEHHQDGGHGWR
WKHILUVWFDWHJRU\WRVHSDUDWHLWIURPIRUHVWDQGODQGEDVHGKXQWLQJDQGFROOHFWLQJDQGWR
JLYHLWHPSKDVLV /LWWRUDOUHVRXUFHJDWKHULQJLV DQGKDVDOZD\VEHHQ LPSRUWDQW VRPHWLPHV
FULWLFDO WRWKH9DQXDWXVXEVLVWHQFHSOXVOLYHOLKRRG
7RWKHVHFRQGFDWHJRU\ QRQQDWXUDOUHVRXUFHEDVHGDFWLYLWLHV UHFLSURFLW\KDVEHHQDGGHG
DVWKHFRPPRGLWLHVWUDGHGRUJLIWHGPD\EHIRRG ODERXURUVSHFLDOLVHGDVVLVWDQFHLQFRQ
VWUXFWLRQRURWKHUDFWLYLWLHVDQGEHFDXVHLWLVDQLPSRUWDQWHOHPHQWLQ0HODQHVLDQVRFLHW\
7KHUHDVRQUHFLSURFLW\DSSHDUVVHSDUDWHO\LVWKDW XQOLNHWKHRWKHUDFWLYLWLHVLQWKLVFDWHJRU\
LWGRHVQRWLQYROYHPDUNHWV ,WFDQQRWEHVHSDUDWHGIURPWKHVRFLDOVHWWLQJLQWRDQHDWO\

HFRQRPLF
DFWLYLW\
)LQDOO\ ZHFRPHWRWKHRXWFRPHVRI OLYHOLKRRGDFWLYLWLHV DQGFRQVLGHUWKHVHFXULW\DQG
VXVWDLQDELOLW\RI OLYHOLKRRGVWUDWHJLHV
(OOLVKHUHUHSHDWVWKH6FRRQHV
VFKHPDDQGVHSDUDWHVOLYHOLKRRGVHFXULW\IURPOLYHOLKRRG
VXVWDLQDELOLW\ )RUWKHVXEVLVWHQFHSOXVOLYHOLKRRGVRI 9DQXDWXOLYHOLKRRGVHFXULW\DQGOLYHOL
KRRGVXVWDLQDELOLW\ZRXOGEHEHWWHUYLHZHGDVDVSHFWVRI DOLYHOLKRRGZKROH ,QWKHDQDO\VLV
XQGHUWDNHQODWHULQWKLVVWXG\ WKH\ZLOOEHWUHDWHGDVVXFK &XOWXUDOVXVWDLQDELOLW\KDVEHHQ
DGGHG EHFDXVHRI XQFHUWDLQW\DVWRZKHWKHURUQRWFXOWXUDOFRQWLQXLW\LVYLWDOWRVXVWDLQDEOH
OLYHOLKRRGVHFXULW\ )RULQVWDQFH LWPD\EHWKDWSHRSOHVWRSIROORZLQJFXOWXUDOSUDFWLFHV
ORVHWKHLUORFDOODQJXDJHDQGIRUJHWWKHLUDQLPLVWLFDQGFDQQLEDOLVWLFWUDGLWLRQV \HWFRQWLQXH
WRSUDFWLVHVXEVLVWHQFHEDVHGDJULFXOWXUHZLWKQRLOOHIIHFWV )LUWKSURYLGHVDJRRG
H[DPSOH ZKHUHKHQRWHVWKHDEDQGRQPHQWRI 
WKHZRUNRI WKHJRGV
E\WKH7LNRSLDLQ
IDYRXURI &KULVWLDQLW\ ZLWKQRQRWLFHDEOHFKDQJHLQOLYHOLKRRGSUDFWLFHV
,WZDVPHQWLRQHGLQWKHLQWURGXFWLRQWRWKH(OOLVIUDPHZRUNWKDWZHZRXOGUHWXUQWRWKH
TXHVWLRQRI ZKHWKHUDIUDPHZRUNFRQVWUXFWHGWRIDFLOLWDWHPLFURSROLF\DQDO\VLVDQGIRU
PXODWLRQFRXOGEHDGDSWHGWRRWKHUXVHV +HKLPVHOI SURYLGHVDZRUNHGH[DPSOH DVWXG\
RI WKUHH7DQ]DQLDQYLOODJHVDQGDQDQDO\VLVXVLQJWKHIUDPHZRUN ZKLFKVHHNVWRLGHQWLI\
WKRVHFKDUDFWHULVWLFVRI IDUPHUVZKLFKOHDGWRPRUHSURVSHULW\DQGWKXV WRJUHDWHUOLYHOL
KRRGVHFXULW\ 7KLVFRXOGEHVHHQDVWKHVWDQGDUGPLFURSROLF\DSSOLFDWLRQ
7KLVLV RI FRXUVH WKHVXEVWDQWLYLVWOLQHRI 3RODQ\L 

2WKHUVWXGLHV DOUHDG\QRWHGVHHS  KDYHH[SORUHGDOWHUQDWLYHXVHV ZLWKVRPHVXFFHVV
7KRVHVWXGLHVJLYHFRQILGHQFHWKDWWKHOLYHOLKRRGIUDPHZRUNPRGHOLVUREXVWDQGDGDSWDEOH
WRZLGHUXVHVWKDQPLFURSROLF\
6RPHRI WKHPHWKRGRORJLHVDQGWKHFDVHVWXG\GHVLJQSUHVHQWHGE\(OOLVZLOOQRZEH
H[SORUHG ZKLFK ZLWKVRPHPRGLILFDWLRQVDQGDGGLWLRQV ZLOOIRUPWKHEDVLVRI WKHDQDO\VLV
LQWKLVVWXG\
 0HWKRGRORJLHV
 'DWDVHOHFWLRQDQGFROOHFWLRQ
,Q 5XUDO/LYHOLKRRGVDQG'LYHUVLW\LQ'HYHORSLQJ&RXQWULHV (OOLVLQFOXGHVDVXEVWDQWLDOGLVFXVVLRQ
RI PHWKRGRORJLHVZKLFKPD\EHDSSOLHGZLWKLQWKHIUDPHZRUNDSSURDFKWRVXVWDLQDEOH
OLYHOLKRRGDQDO\VLV +LVUHPDUNV RQWKHUHODWLYHPHULWVRI ODUJHVFDOHVXUYH\VDQGORFDO
IRFXVJURXSV VPDOOVFDOH VXUYH\VDQGUDQNLQJH[HUFLVHVDUHPDGH LQ WKHFRQWH[WRI KLV
LQWHUHVWLQPLFURSROLF\PDNLQJ
+HEHJLQVE\ZDUQLQJRI WKHGDQJHUVRI UHO\LQJRQILJXUHVIURPODUJHVFDOHVXUYH\VIRU
GHFLVLRQPDNLQJRUIRUSROLF\PDNLQJ SDUWLFXODUO\DWWKHPLFUROHYHO³ WKHYLOODJHRUWKH
UHJLRQ
+HDOVRILQGVWKHIROORZLQJGHIHFWVLQDJJUHJDWHOHYHOVXUYH\V³ LQWHUQDWLRQDO QDWLRQDODQG
UHJLRQZLGHFROOHFWLRQV
 SRRUTXDOLW\HQXPHUDWLRQ
 XQUHOLDELOLW\RI LQIRUPDWLRQFROOHFWHG³ IURPPHPRU\RUXQZLOOLQJQHVVWRGLYXOJH
WRVWUDQJHUV
 ODFNRI VSHFLILFLW\RI GHVLJQ
 GLIILFXOWLHVZLWKTXDQWLI\LQJVRPHLQIRUPDWLRQ
 KDYHQRWEHHQIRXQGXVHIXOIRUSROLF\PDNLQJDWWKHORFDOOHYHO
,QDGGLWLRQWRWKHDERYH KHQRWHVWKDWODUJHVFDOHVXUYH\VDUHFRPPRQO\RQHRII DQGPRVWO\
VXSHUYLVHGE\RYHUVHDVFRQVXOWDQWV 7KHVHFRQVXOWDQWVPD\KDYHVOLJKWORFDONQRZOHGJH
RIWHQFDQQRWVSHDNWKHORFDOODQJXDJHVDQGPD\KDYHOLWWOHDZDUHQHVVRI ORJLVWLFDODQGRWKHU
OLPLWDWLRQVWKH\IDFHLQFRXQWU\
(OOLV
ZDUQLQJLVSHUWLQHQWWRWKHSUHVHQWVWXG\ EHFDXVHPRVWRI WKHILJXUHVDQDO\VHGKDYH
EHHQFROOHFWHGLQODUJHVFDOHVXUYH\VXQGHUWKHVXSHUYLVLRQRI FRQWUDFWHGRYHUVHDVFRQVXO
WDQWV 7KHVHVXUYH\VKDYHVRPHRI WKHVKRUWFRPLQJVWRZKLFKKHDOOXGHV
(DUOLHU LQ WKLV VWXG\ VLPLODU VKRUWFRPLQJVKDYHEHHQQRWHG LQ WKH FRQVWUXFWLRQRI IRU
H[DPSOH WKH,QWHUQDWLRQDO3RYHUW\/LQHVHHS 
(OOLVFRQWUDVWVWKHOLPLWDWLRQVRI ODUJHVFDOHGDWDFROOHFWLRQZLWKDGLVFXVVLRQRI WKHEHQHILWV
RI VPDOOVFDOHVXUYH\VDQGRWKHUORFDOLVHGDSSURDFKHV +HRXWOLQHVWKH55$DQG35$
DSSURDFKHV ZKHUHWKHUHLVJUHDWHUHQJDJHPHQWZLWKFRPPXQLWLHV DQGZKHUHDYDULHW\RI
(OOLV FRYHUVWKHFDVHVWXG\DQGWKHPHWKRGVDQGPHWKRGRORJLHVGLVFXVVHGLQWKLVVHFWLRQ
5DSLG5XUDO$SSUDLVDO
3DUWLFLSDWRU\5XUDO$SSUDLVDO

FROOHFWLRQPHWKRGVFDQEHXWLOLVHG $PRQJWKHVHKHLQFOXGHVIRFXVJURXSV UDQNLQJH[HU
FLVHVDQGVHPLVWUXFWXUHGGLVFXVVLRQV $ORQJVLGHWKHVHKHFRPELQHVVPDOOVFDOHVXUYH\VWR
FROOHFWTXDQWLWDWLYHYDOXHV LQFRPHVRXUFHVDQGDPRXQWV KRXVHKROGVL]HV HGXFDWLRQOHYHOV
ODQGWHQXUHDQGXVHDQGDVVHWV ZKLFKSURYLGHLQIRUPDWLRQDWWKH ORFDO OHYHO
:KLOHWKHLQWHUHVWRI WKHSUHVHQWVWXG\LVLQODUJHVFDOHVWUXFWXUHVDQGWUHQGV LWZLOOIDFLOLWDWH
GLVFXVVLRQRI WKHPHWKRGVDQGPHWKRGRORJ\HPSOR\HGE\(OOLVWRVXPPDULVHWKHFDVHVWXG\
KHSUHVHQWV 7KLVZLOOHQDEOHFRPPHQWDU\RQWKHPHWKRGVDQGPHWKRGRORJLHVKHXWLOLVHV
WREHH[SORUHGLQFRQFUHWHWHUPV
,QSDVVLQJ LWPXVWEHQRWHGWKDWWKHVWDQGDUGSRVWFRORQLDODQGSRVWVWUXFWXUDOREMHFWLRQV
ZKLFKDSSO\WRODUJHVFDOHVXUYH\VPXVWDOVREHUDLVHGLQUHODWLRQWRIRFXVJURXSV UDQNLQJ
H[HUFLVHVDQGVPDOOVFDOHVXUYH\VXQGHUWDNHQZLWKLQGLJHQRXVJURXSVLQH[FRORQLHV
+RZUHOLDEOHLVZKDWLVFROOHFWHG JLYHQWKHXQGHUO\LQJSRZHULPEDODQFHVEHWZHHQWKHUH
VHDUFKHU DQG WKH UHVHDUFKHG" +RZOLPLWHGDQXQGHUVWDQGLQJRI WKHVHQVLWLYLWLHVRI WKH
VXEMHFWJURXSWRSDUWLFXODUTXHVWLRQVGRHVWKHQRQLQGLJHQRXVUHVHDUFKHUEULQJWRWKHYLO
ODJHVLWXDWLRQ" :KRVHDJHQGDLVEHLQJIROORZHG" ,QZKRVHLQWHUHVWVLVWKHUHVHDUFKWDNLQJ
SODFH"
7KHVHTXHVWLRQVQHHGWREHNHSWLQPLQGDVZHDQDO\VHWKHFDVHVWXG\
7KHFDVHVWXG\ LQYROYHG WKUHH UXUDOYLOODJHV LQ7DQ]DQLD 7KHYLOODJHVRI 1
*XQL :DUL
DQG.DVKDVKLDUHLQWKH1RUWKRI 7DQ]DQLD RQWKHVORSHVRI .LOLPDQMDUR 7UDGLWLRQDOO\
WKHDUHD LVDFRIIHHJURZLQJDUHD DOWKRXJKVXEVLVWHQFHSURGXFWLRQ LVDQ LPSRUWDQWHOH
PHQWLQWKHOLYHOLKRRGVRI WKHYLOODJHUV 7KHVWXG\LQYROYHGWKUHHLQIRUPDWLRQJDWKHULQJ
HOHPHQWV
 VHPLVWUXFWXUHGIRFXVJURXSGLVFXVVLRQV VXPPDULVHGRQRQHVSUHDGVKHHWIRUHDFK
YLOODJH WRHOLFLWWRSLFDOORFDOLQIRUPDWLRQRQWKUHHDVSHFWVRI WKHIUDPHZRUN³ DVVHWV
DFFHVVDQGDFWLYLWLHV
 DSDUWLFLSDWRU\ZHDOWKUDQNLQJH[HUFLVH
 DVXUYH\ZLWKIRXURQHSDJHIRUPV³ GHPRJUDSKLFV ODQGDVVHWVDQGLQFRPH QRQ
IDUPLQFRPHVRXUFHVDQGKRXVHKROGDVVHWVSURGXFWLRQDVZHOODVFRQVXPSWLRQ
7HQKRXVHKROGVZHUHVHOHFWHGIURPHDFKYLOODJHDVVDPSOHV 7KHVHKRXVHKROGVZHUH
WKHQUDQNHGLQWRWKUHHLQFRPHJURXSV³ KLJK PLGGOHDQGORZ ,WDSSHDUVWKDWWKHGLYLVLRQ
LQWRWKUHHWLHUVZDVDFWXDOO\PDGHLQWHUPVRI DVVHWVUDWKHUWKDQLQFRPH EXWQHYHUWKHOHVV
WKHUHZHUHWKUHHJURXSV DJJUHJDWHGRQUHODWLYHZHDOWK 7KXVKHZDVDEOHWRDQDO\VHUHVXOWV
DQGPDNHFRPSDULVRQVDFURVVWZRGLPHQVLRQV WKHJHRJUDSKLFGLPHQVLRQ³ WKHYLOODJH
DQG WKHZHDOWKGLPHQVLRQ³ DFURVV YLOODJHV 7DEOH  SURYLGHV VRPHEDVLFQXPEHUV
RQWKHWKUHHYLOODJHVDQGVKRZVWKDW.DVKDVKLKDVWKHKLJKHVWSHUFHQWDJHRI ORZLQFRPH
KRXVHKROGV 1
JXQLLVWKHPRVWUHPRWHDQGWKDW:DULKDVWKHKLJKHVWSHUFHQWDJHRI ULFK
KRXVHKROGV$OWKRXJKLWLVVOLJKWO\PRUHUHPRWHWKDQ.DVKDVKL LWKDVDQDOOZHDWKHUURDG
FRQQHFWLRQWRWKHQHDUHVWXUEDQDUHD
 'DWDDQDO\VLV³ LQFRPHDQGVWUDWHJLHV
(OOLVH[DPLQHVWKUHHPHWKRGVRI DQDO\VLVRI LQFRPHVDQGOLYHOLKRRGVWUDWHJLHV³ LQFRPH
SRUWIROLRV LQGLFHVRI GLYHUVLW\DQGW\SRORJLHVRI OLYHOLKRRGVWUDWHJ\

7DEOH  'DWDIRU7KUHH7DQ]DQLDQ9LOODJHV(OOLV 
:DUL .DVKDVKL 1
JXQL
1R +KROGV   
7RWDO3RS   
'LVWDQFHWRXUEDQDUHD   
+LJKLQFRPH   
0LGGOHLQFRPH   
/RZLQFRPH   
)DUPLQFRPHPHDQ   
1RQIDUPLQFRPHPHDQ   
9LOODJHPHDQVXEVLVWHQFHSURG    
'LYHUVLW\,QGH[PHDQ   
,QFRPHSRUWIROLRV
,QFRPHSRUWIROLRVLQWKLVFDVHVLPSO\PHDQVWKHGLYLVLRQRI WRWDOLQFRPHLQWRSHUFHQWDJH
FRQWULEXWLRQVIURPHDFKVRXUFH ,WLVDSDUWLFXODUO\VXLWDEOHPHWKRGIRUGLVSOD\LQJLQSLH
FKDUWV +HIRXQGIRUWKHFDVHVWXG\WKDWLQFRPHSRUWIROLRVYDULHGEHWZHHQYLOODJHV7D
EOH  ZLWK:DULGHSHQGLQJRQQRQIDUPLQFRPHVRXUFHVIRUDOPRVWSHUFHQWRI LQ
FRPH (OOLVDWWULEXWHVWKLVWR:DUL
VSUR[LPLW\WRXUEDQRSSRUWXQLWLHVDQGPDUNHWV
:KHQLQFRPHJURXSVZHUHH[DPLQHG WKHUHZDVDPXFKVPDOOHUUDQJHRI GLIIHUHQFH ZLWK
WKHPLGGOHLQFRPHJURXSJDLQLQJSHUFHQWRI LQFRPHRIIIDUP ZKLOHWKHKLJKLQFRPH
JURXS
VRIIIDUPHDUQLQJVUHSUHVHQWHGSHUFHQWRI WRWDOLQFRPH
+HFRQFOXGHGWKDWLQFRPHSRUWIROLRVSURYLGHGXVHIXOUHVXOWVIRUWKHUROHRI WKHVSOLWEH
WZHHQIDUPDQGQRQIDUPLQFRPHLQJHRJUDSKLFWHUPVDFURVVYLOODJHVLQHQKDQFLQJOLYHOL
KRRGGLYHUVLW\ EXWZDV LQFRQFOXVLYH LQ ILQGLQJGLIIHUHQFHVEHWZHHQZHDOWKJURXSV +H
QRWHGKLJKOHYHOVRI VWDQGDUGGHYLDWLRQVDURXQGPHDQV DQLQGLFDWRURI KLJKO\YDULDEOHUH
VXOWVDQGDIXUWKHULQGLFDWRURI WKHQHHGIRUFDXWLRQLQLQWHUSUHWDWLRQ
(OOLVGRHVQRWVHSDUDWHZKDWKHWHUPV
VXEVLVWHQFH
SURGXFWLRQLQWKHLQFRPHVRXUFHV LWLV
VXEVXPHGLQWRFURSDQGOLYHVWRFNSURGXFWLRQ SUHVXPDEO\DWUHSODFHPHQWFRVW +HGHDOV
ZLWKVXEVLVWHQFHDVDVHSDUDWHLVVXH ZKHUHDVZHZLOOWUHDWLWDVLQWHJUDWHGLQWRWKHOLYHOL
KRRG 7KHLQIRUPDWLRQJDWKHUHGRQVXEVLVWHQFHLVLQFOXGHGLQ7DEOH  DERYH DQGVKRZV
OLWWOHYDULDWLRQEHWZHHQYLOODJHV 2I SDVVLQJLQWHUHVWLVWKDWWKHUHLVDVLJQLILFDQWGLIIHUHQFH
EHWZHHQKLJK PLGGOHDQGORZLQFRPHJURXSVLQWKHSHUFHQWDJHOLYHOLKRRGGHULYHGIURP
VXEVLVWHQFH ZKLFKFRXOGEHLQWHUSUHWHGWRPHDQHLWKHUWKDWULFKHUSHRSOHGRQRWQHHGWR
SUDFWLVHVXEVLVWHQFH RUWKDWYDOXLQJVXEVLVWHQFHDWUHSODFHPHQWFRVWPD\XQGHUHVWLPDWHLWV
YDOXH 2WKHULQWHUSUHWDWLRQVFDQQRWEHUXOHGRXW
,QGLFHVRI GLYHUVLW\
7KHUHLVDQXQGHUVWDQGDEOHDWWUDFWLYHQHVVDERXWLQGLFHV 7KHLGHDWKDWDQXQWLG\EXQGOH
RI YDULDEOHVFDQEHVXFFHVVIXOO\FRPELQHGLQWRRQHVXPPDU\RUFRPSRVLWHYDULDEOH DQ
(OOLVFRQILUPVWKLV

LQGH[ E\DELWRI VWDWLVWLFDOVOHLJKWRIKDQGLVSHUYDVLYH SDUWLFXODUO\ZKHQDSSOLHGWRSULFHV
FRQVXPHUSULFHV VKDUHSULFHV DQGKXPDQGHYHORSPHQW 6XFK LQGLFHV DUHSDUWLFXODUO\
VRXJKW DIWHU IRU*,6 DV WKH\ DUH HDV\ WRSORW YLVXDOO\ REYLRXV DQGKLJKO\ DFFHVVLEOH
+RZHYHU WKHUHDUHDQXPEHURI GDQJHUVLQWKHLUXVH
)LJXUH  9XOQHUDELOLW\,QGH[ $XVWUDOLDQ%URDGDFUH$JULFXOWXUH
1HOVRQHWDO 
7KHPRVWLQVLGLRXVGDQJHULVWKHPDVNLQJRI WKHFRPSRQHQWYDULDEOHVE\WKHFRPSRVLWH
YDULDEOH )LJXUHV  DQG  DUHH[DPSOHVIURP1HOVRQHWDO  WKH$XVWUDOLDQVWXG\
RI EURDGDFUHIDUPOLYHOLKRRGYXOQHUDELOLW\UHIHUUHGWRHDUOLHU )LJXUH  LVWKH9XOQHUDELOLW\
,QGH[SORWWHGRQWKHPDSRI $XVWUDOLD DQLQGH[YDULDEOHFRPSRVHGRI WZHOYHFRPSRQHQW
YDULDEOHV )LJXUH  VKRZVLQFRPHGLYHUVLW\ RQHRI WKHWZHOYHFRPSRQHQWYDULDEOHVZKLFK
PDNHXSWKHLQGH[
)LJXUH  ,QFRPH'LYHUVLW\ $XVWUDOLDQ%URDGDFUH$JULFXOWXUH
1HOVRQHWDO  
*HRJUDSKLF,QIRUPDWLRQ6\VWHPV

7KHFRQFOXVLRQLVKDUGWRHVFDSH ,QWKHFRQVWUXFWLRQRI WKHLQGH[ WKHYDOXHRI WKHFRP
SRQHQWYDULDEOH LQFRPHGLYHUVLW\ KDVEHHQORVW ,QDWWHPSWLQJDQDQDO\VLVRI EURDGDFUH
DJULFXOWXUH DODFNRI GLYHUVLW\LQLQFRPHVRXUFHVPD\EHRI RYHUULGLQJLPSRUWDQFHLQGHWHU
PLQLQJYXOQHUDELOLW\WROLYHOLKRRGULVNLQFRPSDULVRQWRWKHRWKHUYDULDEOHV EXWLWLVEDUHO\
YLVLEOHRQWKHYXOQHUDELOLW\LQGH[PDS
(OOLVKDGQRWHGWKDWWKHLQFRPHSRUWIROLRDSSURDFKIHOOVKRUWEHFDXVHRI KLJKYDULDELOLW\
DURXQGWKHPHDQ DQGEHFDXVHSDUWLFLSDWLRQUDWHVLQDQ\DFWLYLW\DUHQRWUHYHDOHGDVRQO\
WKHPHDQLVH[DPLQHG 7KDWLVWRVD\ \RXKDYHDSLHFKDUWZKLFKWHOOV\RXZKDWVKDUHRI
WRWDOLQFRPHHDFKDFWLYLW\HDUQV EXW\RXGRQRWNQRZKRZPDQ\RI \RXUVDPSOHJURXS
DFWXDOO\SDUWLFLSDWHGLQHDFKDFWLYLW\ +LVVWDWHGUHDVRQIRUWHVWLQJDQLQGH[RI GLYHUVLW\ZDV
WRWU\DQGFDSWXUHERWKLQFRPHDQGSDUWLFLSDWLRQVKDUH
7KXV LQFRPHVKDUHDQGSDUWLFLSDWLRQVKDUH³ KRZPXFKDQGKRZPDQ\³ ZHUHWDEX
ODWHGDQGLQGH[HGXVLQJDQLQYHUVHRI WKH+HUILQGDKO+LUVFKPDQ,QGH[ +HFRXOG SHU
KDSV KDYHWULHGH[DPLQLQJPHGLDQRUPRGDOYDOXHVIRULQFRPHSRUWIROLRV EXWFKRVHQRW
WR
(OOLVHPSOR\HGDPHWKRGWRREWDLQWKHLQGH[YDULDEOHZKLFKGRHVQRWHQWDLO3ULQFLSDO&RP
SRQHQW$QDO\VLV DPHDQVRI 
ZHLJKWLQJ
YDULDEOHVVRWKDWWKHLULPSDFWRQWKHLQGH[LVPRUH
FORVHO\SURSRUWLRQDWHWRWKHLUVLJQLILFDQFH 1HOVRQHWDO GLGVRRQDUHYLVHGYHUVLRQRI
WKHLULQGH[1HOVRQHWDO D E ,QDGHYHORSPHQWVWXGLHVFRQWH[W 0RVHUDQG
)HOWRQSURYLGHDKLJKO\WHFKQLFDOGLVFXVVLRQRI ZHLJKWLQJDQGRWKHUPDWWHUV LQWKHLU
FRQVWUXFWLRQRI DQDVVHWDFFXPXODWLRQLQGH[IRUDQXUEDQSRRUFRPPXQLW\LQ(FXDGRU
7KHSULQFLSOHREMHFWLRQWRWKHYDULRXVPHWKRGVRI 
ZHLJKWLQJ
LVWKDWRI UHGXQGDQF\ DQRE
MHFWLRQRXWOLQHGE\0F*LOOLYUD\LQUHODWLRQWRWKH+XPDQ'HYHORSPHQW,QGH[ 7KH
SUREOHPFRPHVGRZQWRWKLV ,I DFRPSRQHQWYDULDEOHLQDQLQGH[LVRI PRUHLPSRUWDQFH
WKDQRWKHUV LWPD\ZHOOEHEHWWHUVWXGLHGLQLVRODWLRQUDWKHUWKDQGLVJXLVHG RUKLGGHQDZD\
LQDFRPSRVLWHYDULDEOH
+LV LQGH[UHVXOWVDUHJLYHQLQWDEOH  +HQRWHVWKDWWKHUHZDVOHDVWGLYHUVLW\ LQ:DUL
ZKLFKKDGWKHKLJKHVWSURSRUWLRQRI KLJKLQFRPHKRXVHKROGV EXWDOVRKDGWKHKLJKHVW
QRQIDUPLQFRPH %HWZHHQLQFRPHJURXSVWKHUHZDVQRGLVFHUQLEOHWUHQG
,QFRQFOXVLRQ LWPXVWEHUHFDOOHGWKDWWKHPDMRUXVHIXOIHDWXUHRI LQGLFHVLVWKHLUPRYHPHQW
RYHUWLPH³ WKDWLVLQVKRZLQJWUHQGV³ ULVLQJDQGIDOOLQJ ,WLVWKHFKDQJHLQYDOXHZKLFK
SURYLGHVWKHLQIRUPDWLRQ UDWKHUWKDQWKHYDOXHLWVHOI
7\SRORJLHVRI OLYHOLKRRGVWUDWHJ\
(OOLVGHYRWHVVRPHWLPHWRWKLVPHWKRGRI DQDO\VLV DQGWKHUHDUHDFRQVLGHUDEOHQXPEHURI
VWXGLHV ZKLFKXWLOLVHWKLVDSSURDFKLQDQDO\VLV 7LWWRQHOOHWDO  IRUH[DPSOH KDYH
XQGHUWDNHQDQDQDO\VLVRI VPDOOKROGHUIDUPVDFURVVVL[GLVWULFWVRI .HQ\D DQGGHYHORSHG
DW\SRORJ\RI IDUPW\SHVWRDQDO\VHWKHLPSDFWRI VRLOIHUWLOLW\DQGVSDWLDOYDULDELOLW\RQ
OLYHOLKRRGVWUDWHJLHV
(OOLV JLYHVWKHIRUPXODDVVXPRI VTXDUHVRI SURSRUWLRQDOFRQWULEXWLRQVWRWRWDOLQFRPH
+LJK PLGGOH ORZ
6WRFN0DUNHW,QGH[ILJXUHVRI WKHPVHOYHVDUHPHDQLQJOHVV EXWDWHQSHUFHQWGURSLQWKHSDVWZHHNDFTXLUHV
DJRRGGHDORI PHDQLQJIRUDJHLQJVXSHUDQQXDQWV DPRQJRWKHUV
8VLQJW\SRORJ\RI OLYHOLKRRGIRU*RRJOHVHDUFKRQPDUFKUHWXUQHGUHVXOWV³ WKHILUVW
UHVXOWVZHUHMRXUQDODUWLFOHVRUWKHVHVRI YDULRXVOHYHOV

7DEOH  7\SRORJLHVRI OLYHOLKRRGVWUDWHJ\(OOLV 
W\SH FDWHJRU\ ORZ PLG KLJK
LQFRPH LQFRPH LQFRPH
, !WRWDOKKROGLQFRPH   
IURPVLQJOHVRXUFH
,, !   
,,, !   
7KHPHWKRGFRQVLVWVRI DUHGXFWLRQRI WKHEUHDGWKRI SUDFWLFHVLQYROYHGLQFRQVWUXFWLQJ
OLYHOLKRRGVLQWRDVHWRI W\SHV EDVHGRQPDMRUDFWLYLWLHVLQWKHOLYHOLKRRG
+HEHJLQVZLWKDVLPSOH LOOXVWUDWLRQ ZKHUHKHFDOFXODWHVSHUFHQWDJHVRI VXEMHFWVRI WKH
VWXG\E\LQFRPHJURXS ZKRHDUQPRUHWKDQSHUFHQWRI WKHLULQFRPHIURPDVLQJOH
VRXUFH +HWKHQUHFDOFXODWHVWKHSHUFHQWDJHVZKHUHSHUFHQWRI  LQFRPHZDVIURPD
VLQJOHVRXUFH WKHQDJDLQZKHUHSHUFHQWRI LQFRPHZDVGHULYHGLQWKHVDPHZD\ 7KH
UHVXOWVDUHVKRZQLQ7DEOH 
+HWKHQFRQVWUXFWVVL[ W\SHV RI OLYHOLKRRGVWUDWHJLHVIRUWKH7DQ]DQLDQYLOODJHV³ SULQFLSDOO\
FURSV SULQFLSDOO\OLYHVWRFN SULQFLSDOO\QRQIDUP FURSOLYHVWRFN OLYHVWRFNQRQIDUPDQG
FURSQRQIDUPDQGWHVWVWKHVHE\YLOODJH DQGE\LQFRPHJURXS
7DEOH  
7\SH
OLYHOLKRRGVWUDWHJ\FDWHJRULHV(OOLV 
7\SH &DWHJRU\VKDUHV 6WUDWHJ\W\SH
, FURSLQFRPH!  SULQFLSDOO\FURSV
,, OLYHVWRFNLQFRPH!  SULQFLSDOO\OLYHVWRFN
,,, QRQIDUPLQFRPH!  SULQFLSDOO\QRQIDUP
,9 FURSSOXVOLYHVWRFN! 
FURSEXW!QRQIDUP!  FURSOLYHVWRFN
OLYHVWRFNEXW!QRQIDUP
9 OLYHVWRFNSOXVQRQIDUPí
OLYHVWRFNEXW!FURS OLYHVWRFNQRQIDUP
QRQIDUPEXW!FURS
9, FURSSOXVQRQIDUPí
FURSEXW!OLYHVWRFN
QRQIDUPEXW!OLYHVWRFN FURSQRQIDUP
(OOLVDOVRVSHDNVRI 
7\SH
OLYHOLKRRGVEXWGRHVQRWSURYLGHDEUHDNGRZQIRUWKLVJURXS
LQJ ,WVHHPVVDIHWRDVVXPHWKHVL[SUHYLRXVW\SHVZHUHXVHG +RZHYHU ZKHQSHU
FHQWRI LQFRPHGHULYHGZDVFKRVHQDVWKHEUHDNSRLQW DQRWKHUFDWHJRU\HPHUJHG FDOOHG

PL[HG
 3UHVXPDEO\WKLVLVQRWH[SODLQHGWKLV
PL[HG
W\SHZRXOGEHRQHZKHUHQRSDLU
LQJRI FURS OLYHVWRFNRUQRQIDUPLQFRPHUHDFKHGSHUFHQWRI LQFRPH³ HTXLYDOHQWWR
%HUWUDQG5XVVHOO
V
VHWRI QRVHWV
SHUKDSV"
(OOLVIRXQGWKHXVHIXOQHVVRI OLYHOLKRRGW\SRORJLHVOD\LQUHYHDOLQJWKDWERWKORZDQGKLJK
5XVVHOO

LQFRPHJURXSV UHO\ KHDYLO\ RQQRQIDUP LQFRPH &ULWLFDOO\ KH IHOW WKLV VXSSRUWHG WKH
SURSRVLWLRQWKDWWKHSRRUGLYHUVLI\LQOHVVOXFUDWLYHODERXUPDUNHWV UHIOHFWLQJKXPDQFDSLWDO
FRQVWUDLQWV SDUWLFXODUO\LQHGXFDWLRQ(OOLV 
)RUWKHSUHVHQWVWXG\ W\SRORJLHVRI OLYHOLKRRGVWUDWHJ\ZLOOEHXWLOLVHGLQDPRGLILHGIRUP
EXWWKHUHDUHOLPLWDWLRQVWRFRQVLGHU
7\SRORJLHVUHSUHVHQWDVQDSVKRWLQWLPH 7KHUHLVQRJXDUDQWHHWKDWWKHOLYHOLKRRGW\SH
EHLQJ IROORZHGE\DSDUWLFXODUJURXS LVQRWDQRSSRUWXQLVWLF UHVSRQVH WRFLUFXPVWDQFH
ZKLFKFRXOGFKDQJHPDUNHGO\ HYHQLQWKHVKRUWWHUP $ VHFRQGOLPLWDWLRQLVWKHSRVVLEOH
FRQIXVLRQRI SURGXFWLRQVWUDWHJLHVZLWKOLYHOLKRRGVWUDWHJLHV &HUWDLQO\WKHYDULRXV
W\SHV

VKRZKRZGLIIHULQJSURGXFWLRQVWUDWHJLHVSURGXFHGLIIHULQJZHDOWKRXWFRPHV /LYHOLKRRG
KRZHYHU LVQRWQHFHVVDULO\ZHDOWKRXWFRPHV ,W LVPXFKPRUHDERXW IRRG VKHOWHUDQG
VHFXULW\RXWFRPHV
$V6FRWWDQG*XGHPDQKDYHGHPRQVWUDWHG ZKHUHWKHUHLVSURGXFWLRQIRU
XVHSUHVHQW WKHQH[XVEHWZHHQZHDOWKDQGOLYHOLKRRGFROODSVHV
7KHH[WHQWRI 
VXEVLVWHQFH
SURGXFWLRQLQWKHWKUHHYLOODJHVDQGDPRQJWKHLQFRPHJURXSV
LVTXDQWLILHGLQWKHFDVHVWXG\ )RUWKHYLOODJHV 
VXEVLVWHQFH
IRUPVDSSUR[LPDWHO\SHU
FHQWRI OLYHOLKRRG $PRQJLQFRPHJURXSV LWZDVVDLGWKDWSHUFHQWRI WKHORZLQFRPH
JURXSUHOLHGRQVXEVLVWHQFHIRUPRUHWKDQSHUFHQWRI WKHLUOLYHOLKRRG 6XFKDGLVFXVVLRQ
RI OLYHOLKRRGVWUDWHJ\LVPLVVLQJWKHSRLQW
7R 
VXEVLVW
 LV WRDFKLHYH OLYHOLKRRG 6XEVLVWHQFHLVQRWD
VKDUH
RI SURGXFWLRQ LW LV WKH
OLYHOLKRRGLWVHOI &HUWDLQO\ SURGXFWLRQIRUXVHFDQEHDVKDUHRI SURGXFWLRQ DQGWKHVKDUHV
DOORFDWHGLQWKHFDVHVWXG\FDQWKHQEHPHDQLQJIXOO\FRPSDUHG 7KHFRPSDULVRQLVQRW
KRZHYHU DOLYHOLKRRGFRPSDULVRQ LWLVDZHDOWKFRPSDULVRQ
7KHUHDUHUHDOO\RQO\WKUHHIXQGDPHQWDOW\SHVRI UXUDOOLYHOLKRRGVWUDWHJ\RSHUDWLQJKHUH
LQUXUDO7DQ]DQLDDQGLQWKHZLGHUUXUDOZRUOG³ VXEVLVWHQFH FDVKIDUPLQJDQGRIIIDUP
FDVKRULQNLQGUHWXUQV :KHWKHUVXEVLVWHQFHLVDFKLHYHGE\FURSSLQJRUOLYHVWRFNUDLVLQJ
LVLPPDWHULDO EXWLWPXVWEHDFKLHYHG :KDWPDWWHUVWRWKHIDUPLQJKRXVHKROGLVZKHWKHU
RUQRW WKH\KDYHDGHTXDWH IRRGDQGVKHOWHUDQGWKDW WKHLUVRFLDODQGFXOWXUDOQHHGVDUH
PHW ZLWKRXWKDYLQJWRGUDZGRZQWKHLUUHVRXUFHV6DKOLQV 6FRWW &KD\DQRY

,QWKHDQDO\VLVRI OLYHOLKRRGVLQ9DQXDWXZKLFKIROORZVLQWKHQH[WFKDSWHU VXEVLVWHQFHZLOO
EHPHDVXUHGE\SDUWLFLSDWLRQUDWHV UDWKHUWKDQE\ZHDOWK
7KHILQDOOLPLWDWLRQZKLFKQHHGVWREHFRQVLGHUHGLVDFRQVHTXHQFHRI WKHSUHYLRXVRQH
WKHVHOHFWLRQRI YDULDEOHVIRUWKHFDVHVWXG\ 1RDPRXQWRI VWDWLVWLFDOGH[WHULW\ZLOOPDNHXS
IRULUUHOHYDQWRUSRRUO\FKRVHQYDULDEOHV ,I OLYHOLKRRGLVEHLQJPHDVXUHGWKHQWKHYDULDEOHV
PHDVXUHGPXVWEHWKRVHRI OLYHOLKRRG 6RPHFKRVHQIRUWKHFDVHVWXG\GRQRWFRPSO\
ZLWKWKDWUHTXLUHPHQW 7KRVHZKLFKGRPHDVXUHOLYHOLKRRGPD\DOVREHPLVXQGHUVWRRG
)RUH[DPSOH WKHVHPHDVXUHVRI QDWXUDOFDSLWDOZHUHXVHGDQGWKHUHVXOWVZHUHSUHVHQWHG
WKXV
)RUHDFKRI WKHVHPHDVXUHV WKHKLJK LQFRPHJURXSVFRUHVKLJKHVW $ FXUVRU\ UHDGLQJ
ZRXOGVXJJHVWWKDWWKHKLJKLQFRPHJURXSZDVULFKHVWLQDVVHWV WKHPLGGOHLQFRPHJURXS
QH[W ZLWKWKHORZLQFRPHJURXSZD\EHKLQG 6XFKDUHDGLQJFRXOGZHOOEHZURQJIRUHDFK
PHDVXUH SDUWLFXODUO\LQWKHOLJKWRI WKHDOORFDWLRQVRI VXEVLVWHQFHVKDUHWRHDFKLQFRPH
0HDQVXEVLVWHQFHVKDUH³ 1
JXQLSHUFHQW .DVKDVKLSHUFHQW :DULSHUFHQW³ 7DEOH
S

7DEOH  7KUHH,QFRPHJURXSV 1DWXUDOFDSLWDO(OOLV 
QDWXUDOFDSLWDO 0HDVXUH /RZ 0LGGOH +LJK
WRWDODUHDFXOWLYDWHG !PHDQDUHDLQKHFWDUHV   
WRWDODUHDRZQHG !PHDQDUHDLQKHFWDUHV   
PLONFDWWOHRZQHG !PHDQQXPEHU   
JURXS³ ORZSHUFHQW PLGGOHSHUFHQWDQGKLJKSHUFHQW &RVWUHSODFHPHQW
RSSRUWXQLW\FRVWLVWKHPHWKRGXVHGWRFDOFXODWHWKHVXEVLVWHQFHVKDUH ,WKDVEHHQDUJXHG
HOVHZKHUHDQGZLOOFRQWLQXHWREHVRDUJXHGLQWKLVVWXG\WKDWFRVWUHSODFHPHQWH[FOXGHV
PDQ\H[WHUQDOLWLHVDQGXQGHUYDOXHVVXEVLVWHQFHJUHDWO\VHH&KDSWHU  S  EXWIRUWKLV
LOOXVWUDWLRQWKDWPHWKRGZLOOJRXQFKDOOHQJHG
7RWDNHWKHPHDVXUHVLQWXUQ
D 7KHORZLQFRPHJURXSKDVWKHVPDOOHVWDYHUDJHDUHDXQGHUFXOWLYDWLRQ 6XEVLVWHQFHJDU
GHQLQJUHTXLUHVVPDOOHUDUHDVEHFDXVHWKHFURSVJURZQURRWVDQGWXEHUVKDYHKLJKHU
\LHOGVWKDQFDVKFURSSLQJ 7RLQIHUWKDWODUJHUDUHDVXQGHUFXOWLYDWLRQDUHDQLQGLFDWRU
RI OLYHOLKRRGVHFXULW\LVWRPLVXQGHUVWDQGWKHQDWXUHRI VXEVLVWHQFHSURGXFWLRQ 7KH
ODUJHUWKHDUHDXQGHUFXOWLYDWLRQ PRUHOLNHO\WKHKLJKHUWKHRXWOD\DQGWKHULVN SDUWLF
XODUO\LI WKHDUHDXQGHUFXOWLYDWLRQLVPDLQO\FRPPHUFLDOPRQRFXOWXUH³ WKDWLVWRVD\
QRWXQGHUSLQQHGE\DVXEVLVWHQFHVWUDWHJ\6FRWW
E ,QWHUPVRI DUHDRZQHG DJDLQWKHORZLQFRPHJURXSKDVWKHOHDVW RQDYHUDJH +RZ
HYHU WKHGLIIHUHQFHEHWZHHQDUHDRZQHGDQGDUHDXQGHUFXOWLYDWLRQLVVOLJKW VRUHQWDO
FRVWV HLWKHULQNLQGRUFDVK DUHOHVVDEXUGHQWKDQIRUWKHPLGGOHLQFRPHJURXS 7KH
KLJK LQFRPHJURXSRZQPRUH ODQG WKDQ WKH\ DUHXWLOLVLQJ 7KH UHPDLQGHUPD\EH
IDOORZ RUUHQWHGRXW RULWPD\EHEH\RQGWKHFDSDFLW\RI WKHKXPDQFDSLWDORI WKH
KRXVHKROGWRXWLOLVH6DKOLQV *XGHPDQ
F 7KHRZQHUVKLSRI GDLU\FDWWOHLVDIRUFDVKDFWLYLW\DQGLVQRWDWUDGLWLRQDORFFXSDWLRQLQ
WKHGLVWULFW ,I WKHORZLQFRPHJURXSLVSUDFWLVLQJVXEVLVWHQFHSURGXFWLRQ WKHQWKH\DUH
XQOLNHO\WRLQYHVWLQGDLU\SURGXFWLRQ ZLWKLWVKLJKOHYHORI ULVNKXVEDQGU\VNLOOV H[RWLF
DQLPDOV QRORFDOPDUNHWDVH[DPSOHV 7RGHSLFWGDLU\LQJDVEHQHILFLDOGLYHUVLILFDWLRQ
LV WR LJQRUH LWVH[RWLFQDWXUH DQGLWV LQFRPSDWLELOLW\ZLWKRWKHUFRPSRQHQWVRI WKH
OLYHOLKRRG (OOLVKLPVHOI QRWHVWKHGLIILFXOWLHVZLWKGDLU\LQJDQGLWVUHFHQWGHFOLQH³
ULVLQJFRVWV ODFNRI DYDLODELOLW\RI YHWHULQDU\VHUYLFHVDQGRI GLHWDU\FRQFHQWUDWHV(OOLV
 
2WKHUPHDVXUHVVHOHFWHGEHDUQRUHODWLRQWROLYHOLKRRG³ IRUH[DPSOH HGXFDWLRQ XVHGDV
DPHDVXUHRI KXPDQFDSLWDO LVVFKRROHGXFDWLRQ )RUVXEVLVWHQFHIDUPHUV DFFHVVWRFRP
PXQLW\NQRZOHGJHWKURXJKFRPPRQODQJXDJHDQGWUDGLWLRQVLVDVPHDQLQJIXODPHDVXUH
RI NQRZOHGJHDFTXLVLWLRQDVVFKRROHGXFDWLRQ
+RXVHKROGDFFHVVWRHOHFWULFLW\DVDPHDVXUHRI SK\VLFDOFDSLWDOPD\EHXVHIXOIRUDQLQYHV
WLJDWLRQRI OLJKWLQJDQGFRRNLQJ EXWODFNRI HOHFWULFLW\LVQREDUULHUWRVXEVLVWHQFH H[FHSW
LQDQLQGLUHFWZD\ 6XFKPLJKWEHWKHVLWXDWLRQLI DOWHUQDWLYHVRXUFHVRI IXHODQGOLJKWLQJDUH
EHLQJUXQGRZQ³ZKHUHZRRGIRUIXHOLVEHLQJKDUYHVWHGZLWKRXWDGHTXDWHUHSODFHPHQW
LVDQH[DPSOH
7KHUH DUHRWKHU LQVWDQFHVZKHUH LVVXH FRXOGEH WDNHQZLWK WKH VHOHFWLRQVPDGHE\ WKH

UHVHDUFKHUV EXWWKHSRLQWKDVEHHQPDGHVXIILFLHQWO\ 7KHUH LV DQHHGWRFDUHIXOO\VHOHFW
WKHPHDVXUHVRI OLYHOLKRRGDVVHWV VRWKDWWKH\UHIOHFWUHDOFRQWULEXWLRQVWROLYHOLKRRGDQG
OLYHOLKRRGVHFXULW\ DQGDUHQRWVLPSO\PHDVXUHVPRUHILWWHGWRDQDQDO\VLVRI ZHDOWKDQG
OLYHOLKRRGLQLQGXVWULDOLVHGVRFLHWLHV
 'DWDDQDO\VLV³ DVVHWV
$VVHW3HQWDJRQV
(OOLVVSHQGVPXFKRI KLVH[SOLFDWLRQRI WKHIUDPHZRUNRQH[DPLQLQJPHWKRGVRI TXDQWLI\
LQJOLYHOLKRRGVWUDWHJLHVWKURXJKLQFRPHDQDO\VLV DQGLVFRQWHQWWRXWLOLVH&DUQH\
VPHWKRG
IRUDVVHWDQDO\VLV
+HXVHVDVVHWSHQWDJRQVWRSORWKLVHYLGHQFHRQOLYHOLKRRGDVVHWV )LUVWVHHQLQ&DUQH\
  WKH\UHSUHVHQWDYLVXDOLVDWLRQRI DOLYHOLKRRG ZKLFKLVFRQVWUXFWHGIURPWKH
UHODWLYHYDOXHVRI FRPSRQHQWYDULDEOHVRI WKHFRPSRVLWHYDOXHVIRUHDFK
FDSLWDO
 7KHVH
SHQWDJRQV DOORZ FRPSDULVRQ EHWZHHQ JURXSV DQG DUH D YDOXDEOH DLG LQ DQDO\VLV 7KH
H[DPSOHZKLFK IROORZV LVD VLPSOLILHGVHWDQGGRHVQRW UHSUHVHQW UHVXOWV IURPWKHFDVH
VWXG\
%HFDXVHWKHILYHFRPSRVLWHYDULDEOHVDUHUHODWLYHYDOXHVSHUFHQWDJHVRI WKHKLJKHVWUDZ
YDOXHIRUWKHYDULDEOHWKHYROXPHRI WKHSHQWDJRQLVPHDQLQJIXODVDPHDVXUHRI OLYHOLKRRG
DVVHWV
)LJXUH  $VVHW3HQWDJRQ([DPSOH 6WHSRQH
6FRUHVIRUSDUWLFXODUVHWVRI WKHDVVHWJURXSV³ KXPDQKD[LV QDWXUDOQD[LV SK\VLFDO
SD[LV ILQDQFLDOI D[LVDQGVRFLDOFDSLWDOVD[LVDUHSORWWHGRQWKHILYHOLQHDUD[HVZKLFK
UDGLDWHIURPWKHFHQWUHSRLQWRI WKHSHQWDJRQ RQHIRUHDFKDVVHWJURXS 7KHSRLQWVRQWKH
D[HVDUHWKHQMRLQHGWRIRUPWKHSHQWDJRQ $ ILYHSRLQWVFDOHLVVKRZQKHUH EXWSURYLGHG
HDFKD[LVKDVWKHVDPHSRLQWVFDOHDQ\FDQEHXVHG

7KHVHYDOXHSRLQWVDUH WKHQ MRLQHG WR IRUPWKHSHQWDJRQRI DVVHWVRI LQ WKHH[DPSOH
*URXS$
9DOXHVIRUJURXS% DUHWKHQSORWWHG
)LJXUH  $VVHW3HQWDJRQ([DPSOH 6WHSWZR
7KHWZRVHWVRI YDOXHV IRU*URXS% DQG*URXS$ FDQ WKHQEHGLVSOD\HG WRJHWKHU IRU
FRPSDULVRQ
)LJXUH  $VVHW3HQWDJRQ([DPSOH 6WHSWKUHH

&RPSDULVRQLVPDGHHDVLHUE\WKHJUDSKLFUHSUHVHQWDWLRQV³ LWFDQEHVHHQWKDWWKHUHDUH
IXQGDPHQWDOGLIIHUHQFHVLQWKHDVVHWVEDVHIRUWKHWZRJURXSV DQGWKDWGHVSLWHWKLV WKHDUHD
RI HDFKSHQWDJRQ WKDWLVWKHOLYHOLKRRGDVVHWEDVHLWVHOI LVURXJKO\WKHVDPH DQLQGLFDWLRQ
WKDWQHLWKHUJURXSLVDGYDQWDJHGRYHUDOOLQWHUPVRI WKHLUDVVHWVEDVH
,WLVZKHQWKHUHLVDQREYLRXVGLVSDULW\LQWHUPVRI WKHYROXPHRI WKHDVVHWVEDVHWKDWZH
DUHORRNLQJDWWKHOLNHOLKRRGRI LQHTXLWLHVLQOLYHOLKRRGRXWFRPHV $QH[DPSOH LVJLYHQ
EHORZ
)LJXUH  $VVHW3HQWDJRQ([DPSOH 6WHSIRXU
*URXS% LVREYLRXVO\OHVVHQGRZHGZLWKOLYHOLKRRGDVVHWV PDNLQJWKHLUOLYHOLKRRGVPRUH
YXOQHUDEOHWRVKRFNVDQGVWUHVVHVDQGSXWWLQJWKHPDWKLJKHUOHYHOVRI ULVNRI OLYHOLKRRG
IDLOXUH
,QWKHQH[WFKDSWHUZHEHJLQDSSO\LQJWKH(OOLVIUDPHZRUNWRWKHVXEMHFWXQGHUVWXG\³
9DQXDWXOLYHOLKRRGV

&KDSWHU
9DQXDWX/LYHOLKRRGV
$VVHWV
 1DWXUHRI UXUDODQGXUEDQOLYHOLKRRGV
7KLVLVWKHVWDUWLQJSRLQWRI WKHOLYHOLKRRGIUDPHZRUNDQDO\VLV 7KHDLPLVWRFRQVWUXFW
HDUOLHUDQGODWHUOLYHOLKRRGDVVHWSHQWDJRQVIRUUXUDODQGXUEDQOLYHOLKRRGV
7REHJLQ WKHUHLVDQHHGWRYHULI\WKHQDWXUHRI UXUDODQGXUEDQOLYHOLKRRGV
,I RQHDVVXPHVWKDWWKHUHDUHWZRVHSDUDWHSDWWHUQVRI OLYHOLKRRGIRU 
UXUDO 
DQG
XUEDQ

KRXVHKROGV RQHFDQH[DPLQHHDFKVHSDUDWHO\DQGTXDQWLI\WKHDVVHWVZKLFKFRQWULEXWHWR
WKHOLYHOLKRRGSODWIRUPIRUHDFK
$OWHUQDWLYHO\ WKHDVVXPSWLRQWKDW WKHUHDUH WZRVHSDUDWHSDWWHUQVRI  OLYHOLKRRGIRU 
UX
UDO
DQG 
XUEDQ
KRXVHKROGVFRXOGILUVWEHWHVWHG 7KLV LV WKHFRXUVHWKDWKDVEHHQFKR
VHQ
,QWKHUHYLHZRI WKHOLYHOLKRRGVOLWHUDWXUH LWZDVQRWHGWKDW
SXUH
VXEVLVWHQFHOLYHOLKRRGV
LQZKLFKDOOSURGXFWVRI DFWLYLWLHVDUHFRQVXPHGE\WKHSURGXFWLYHXQLW PD\QHYHUKDYH
H[LVWHGLQSUDFWLFH )XUWKHUPRUH LWZDVQRWHGWKDW
SXUH
H[FKDQJHOLYHOLKRRGV ZKHUHDOO
SURGXFWVRI DFWLYLWLHVDUHH[FKDQJHGE\PDUNHWPHFKDQLVPV DUHDOVRDEVWUDFWLRQV 0DQ\
XQSULFHGHOHPHQWV SDUWLFXODUO\ZLWKLQKRXVHKROGV³ FOHDQLQJ ZDVKLQJ LURQLQJ JDUGHQLQJ
DQGWKHOLNH³ DUHRIWHQXQDFFRXQWHGIRU
,Q9DQXDWX DURXQGSHUFHQWRI WKHSRSXODWLRQOLYHLQUXUDODUHDV DQGDUHDVVXPHGWR
SUDFWLVHOLYHOLKRRGVZKLFKUHYROYHDURXQGDFRUHRI VXEVLVWHQFH 7KHLUSULPDU\DLPLVWR
SURGXFHRUDFFHVVVXIILFLHQWIRRGDQGVKHOWHUIRUKRXVHKROGZHOOEHLQJ6FRWW 6DKOLQV
 2QFHWKLVDLPLVDFFRPSOLVKHG RWKHUSURGXFWLYHDFWLYLWLHVDUHXQGHUWDNHQ 6RPH
RI WKHVHDFWLYLWLHVZLOOEHXQGHUWDNHQIRUH[FKDQJH ZKHWKHUWKDWEHPDUNHWW\SHH[FKDQJH
UHFLSURFLW\ RUUHGLVWULEXWLRQ3RODQ\L 6RPHZLOOEHXQGHUWDNHQIRURWKHUSXUSRVHV
VXFKDVVRFLDOFRKHVLRQDQGFXOWXUDOHQKDQFHPHQW 7KLV LVWKH OLYHOLKRRGIRUZKLFKWKH
WHUP
VXEVLVWHQFHSOXV
 KDVEHHQFRLQHG
7KHUHPDLQLQJSHUFHQWRI WKHSRSXODWLRQUHVLGHLQXUEDQDUHDV OLYLQJZKDWKDYHEHHQ
6HH*ORVVDU\

SUHVXPHGWREHH[FKDQJHOLYHOLKRRGVVHH9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHD E
DVH[DPSOHVRI WKDWSUHVXPSWLRQ ZKHUHWKHLUSULPDU\DLPLVWRSURGXFH HLWKHUE\WUDGH
RUE\ZDJHDQGVDODU\HDUQLQJ VXIILFLHQWFDVKWRHQVXUHKRXVHKROGZHOOEHLQJ
7KHVHDVVXPSWLRQVPXVWEHWHVWHG
,Q/H&ODLUDQG6FKQHLGHU
V
(FRQRPLF$QWKURSRORJ\ 5HDGLQJVLQ7KHRU\DQG$QDO\VLV

 5REELQV%XUOLQJSSOLVWVVRPHIHDWXUHVRI H[FKDQJHOLYHOLKRRGV
L LQFRPHLVGHULYHGIURPH[FKDQJH
LL QHHGVDUHPHWE\H[FKDQJH
LLL WKHUHDUHPDQ\DFWLYLWLHVZKLFKDUHXQGHUWDNHQIRURQH
VRZQFRQVXPSWLRQ³ FRRN
LQJ ZDVKLQJDQGFOHDQLQJIRUH[DPSOH
LY WKHUHDUHPDQ\DFWLYLWLHVZKLFKDUHQRWJLYHQDQH[FKDQJHYDOXH³PHDOVDWIULHQGV
DUHQRWSULFHG EXWPHDOVDWUHVWDXUDQWVDUH
7RZKLFKDUHDGGHGWZRIHDWXUHVHPSKDVLVHGE\3RODQ\L
Y WKHUHLVDWOHDVWRQHV\PEROLFPHDQVRI H[FKDQJHXVXDOO\FXUUHQF\'DOWRQ

YL HYHU\WKLQJFDQEHH[FKDQJHG³ LQFOXGLQJODQGDQGODERXU3RODQ\L 
7KHVHIHDWXUHVZLOOEHXVHWRWHVWIRUWKHQDWXUHRI ERWKUXUDODQGXUEDQOLYHOLKRRGV
 5XUDOOLYHOLKRRGVDQGH[FKDQJH
&DQWKHIHDWXUHVRI H[FKDQJHOLYHOLKRRGVEHIRXQGLQUXUDOVHWWLQJV"
:LWKLQPRVWYLOODJHV WKHUHLVVRPHRQHZKRKDVD
WUXFN
FDU XWLOLW\WUXFNRUPLQLEXV DQG
SURYLGHVWUDQVSRUW HLWKHUWRPDUNHWV WRSRUWVRUWRWKHXUEDQFHQWUHVIRUDIHH 7KHVDPH
DSSOLHVZLWKSRZHUERDWV³ WUDQVSRUWIRUIHHV 7KHRSHUDWRUVDUHRIWHQSHRSOHZKRKDYH
EHHQDZD\ZRUNLQJ HLWKHULQ3RUW9LODRURYHUVHDV DQGKDYHUHWXUQHGZLWKHQRXJKFDSLWDO
WREX\DERDWRUWUXFN ,QRWKHUFDVHV WKHERDWRUWUXFNPD\KDYHEHHQSURYLGHGWRWKH
YLOODJHXQGHUVRPHJUDQWVFKHPH DVD
ILVKLQJ
ERDWRUFRPPXQLW\WUXFN ,QWKLVFDVHWKH
ERDWRUWUXFNPD\EHUXQFRRSHUDWLYHO\E\WKHYLOODJH ZLWKORZHUIHHVIRUORFDOV
7KHVHFRQGPDMRUUXUDOH[FKDQJHDFWLYLW\LVXQGHUWDNHQPRVWO\E\ZRPHQ³ VHOOLQJSUR
GXFHDQGFUDIWVWKURXJKPDUNHWVDQGVWDOOV 9LOODJHZRPHQKDYHURVWHUVGUDZQXS 7KRVH
URVWHUHGRQWUDYHOWRQHDUE\PDUNHWVWRVHOOWKHYLOODJH
VVXUSOXVIRRGFURSVDQGIUXLWVDQG
FUDIW LWHPV $OOHQ  7KHSURILWVDUHGLUHFWHG WRZDUGVYLOODJHZLGHQHHGVIRU
FDVK³ VFKRRO IHHVDUH WKHPRVWFRPPRQ ,Q3RUW9LODDQG/XJDQYLOOH ZRPHQRIWHQ
VSHQGWKUHHGD\VRUPRUHDWWKHPDUNHW VOHHSLQJXQGHUWKHVWDOOVDWQLJKW/HLSDNRD PDU
NHWVWDOOKROGHU 1JXQD SHUV FRPP 
7KLVVLWXDWLRQFRQWUDVWVVWURQJO\ZLWKWKDWZKLFKDSSOLHGDWWKHPDUNHWKRXVHLQ3RUW9LODLQ
FRORQLDOWLPHV ZKHUH9LHWQDPHVHDQG&KLQHVHPLGGOHPHQFRQWUROOHGWKHPDUNHW%URRN
ILHOG %URZQ*OLFNDQG+DUW
:DJHDQGVDODU\HDUQLQJLVUHSRUWHGLQWKHFHQVXVGDWD EXWDWORZOHYHOVRI SDUWLFLSDWLRQ
³ OHVVWKDQSHUFHQW 5HFHQWO\ WKLVKDVEHHQDXJPHQWHGE\6HDVRQDO:RUNHUVFKHPHV
5XUDO(FRQRPLF'HYHORSPHQW,QLWLDWLYH DQ$XV$,' SURMHFWZKLFKSURYLGHVVHHGIXQGLQJLQ9DQXDWX IRU
H[DPSOH-RKQ2NH 5(', 3URMHFW2IILFHU SHUV FRPP 

LQ1HZ=HDODQG ZKLFKKDYHSURYLGHGZDJHHDUQLQJRSSRUWXQLWLHVDQGUHPLWWDQFHLQFRPH
IRUUXUDOSHRSOH DVGHWDLOHGE\+DPPRQGDQG&RQQHOO
,QSHULXUEDQYLOODJHV ZRPHQPD\SUHSDUHPDUNHWIRRGV RUSDUWLFLSDWHLQFUDIWPDUNHWV
VHWXSZKHQFUXLVHVKLSVDUHYLVLWLQJ
:KLOHWKHVHDFWLYLWLHVDUHDOOH[FKDQJHDFWLYLWLHV QRQHUHSUHVHQWDGHSDUWXUHIURPVXEVLVW
HQFHSOXV %RDWRSHUDWRUV ILVKHUPHQ PDUNHWVWDOOKROGHUVDQGKRWIRRGVHOOHUVDOOEDVHWKHLU
OLYHOLKRRGRQWKHJDUGHQDQGUHVRXUFHJDWKHULQJ 1RZKHUHLV6FRWW
V 
SULPDU\
DLP
LJQRUHG³ VXEVLVWHQFHUHPDLQVWKHFRUHDFWLYLW\
+HDOWKDQGHGXFDWLRQSURIHVVLRQDOV ZKRPD\EH ORFDOVEXWDUHPRUH OLNHO\ WREH IURP
RWKHULVODQGV DUHWKHRQO\SHRSOHOLYLQJUXUDOO\ZKRZRUNIXOOWLPHIRUDVDODU\DQGFDQEH
VDLGWREHLQWHJUDWHGLQWRWKHH[FKDQJHHFRQRP\ \HWIRUWKHPWRR KRXVLQJLVSURYLGHG
DVLVODQGIRUPDNLQJDJDUGHQ $WWLPHV UXUDOWHDFKHUVDUHQRWSDLGIRUPRQWKVRQHQG
+HDOWKZRUNHUVVHHPWRIDUHVRPHZKDWEHWWHU EXWDUHQRWDELJHQRXJKFRKRUWWREHVLJQLI
LFDQWFRQWULEXWRUVWRDUXUDOH[FKDQJHHFRQRP\ :LWKERWKWHDFKHUVDQGKHDOWKZRUNHUV
DEVHQWHHLVPLVHQGHPLF GULYHQLQODUJHSDUWE\WKHXQFHUWDLQW\RI SD\PHQWVHHIRRWQRWH
S 
,QPDQ\YLOODJHV WKHUHLVOLNHO\WREHDFRRSHUDWLYH
VWRUH
 ZKHUHULFH ELVFXLWVDQGZHVWHUQ
JRRGVDUHVROG VRPHWLPHVZLWKSHWURO 7KHVHDUHYHVWLJHVRI ZKDWZDVLQWKHVDQG
VDQH[WHQVLYHFRRSHUDWLYHPRYHPHQW 7KHYLOODJHUVIRUPWKHFRRSHUDWLYH VRWKHUH
DUHQRHQWUHSUHQHXUVDWWKHYLOODJHOHYHO
)RUUXUDOKRXVHKROGV VRPHLQFRPHLVSURYLGHGDQGVRPHQHHGVPHWE\H[FKDQJH 7KHUHLV
SURGXFWLRQIRURZQFRQVXPSWLRQDQGWKHUHDUHPDQ\XQSULFHGDFWLYLWLHVDQGWKHUHLVPRUH
WKDQRQHV\PEROLFPHDQVRI H[FKDQJH LQFOXGLQJFDVK 7KHUHLVDODERXUPDUNHWRI VRUWV EXW
WKHUHLVQRGHYHORSHGPDUNHWLQODQG ZKLFKLVIUHHO\DYDLODEOHWRDOO XQGHUVRFLDOFRQVWUDLQWV
'HVSLWHKDYLQJPDQ\RI WKHIHDWXUHVRI H[FKDQJHOLYHOLKRRGV UXUDOOLYHOLKRRGVUHWDLQWKHLU
VXEVLVWHQFHFRUH DQGWKHEDVLVRI WKDWDFWLYLW\LVWKHUHDG\DYDLODELOLW\RI ODQG
2Q WKLV HYLGHQFH IRU WKH SHU FHQW RI  QL9DQXDWXZKR OLYH LQ UXUDO DUHDV WKH UXUDO
VXEVLVWHQFHSOXVOLYHOLKRRGLVWKHVROHOLYHOLKRRGIROORZHG
 8UEDQOLYHOLKRRGVDQGH[FKDQJH
7XUQLQJWRXUEDQKRXVHKROGV DQHQWU\SRLQWFDQEHIRXQGE\SRVLQJDVLPSOHTXHVWLRQ
DERXWODQG

:KRGRHVQRWKDYHDJDUGHQ"

7KRVHKRXVHKROGVZKLFKGRQRWKDYHDJDUGHQDUHWKRVHPRVWOLNHO\WREHLQWHJUDWHGLQWR
WKHH[FKDQJHHFRQRP\ DVWKH\FDQQRWJURZWKHLURZQIRRG ([SDWULDWHVFDQREYLRXVO\
EHUXOHGLQ 1RQHUHO\RQDJDUGHQ DOWKRXJKWKH\PD\KDYHFRFRQXW SDSD\D EDQDQDDQG
RWKHUHGLEOHWUHHVDQGSODQWVJURZLQJ 7KHVHDUHPRUHOLNHO\WRIHHGGRPHVWLFVWDII
,Q3RUW9LOD 
WXOXN
WLQQHGPHDWLQDPDQLRFSXGGLQJIURP0HOH SUHSDUHGE\ZRPHQLQWKHYLOODJHHDFK
PRUQLQJ LVGDLO\KDZNHGIURPGRRUWRGRRUDQGDWVHUYLFHVWDWLRQV
$QHFGRWDO EXWYHULILHGE\PDQ\FRQYHUVDWLRQVZLWKWHDFKHUV
7KHUHLVFXUUHQWO\DJRYHUQPHQWGHSDUWPHQWZKLFKDLPVWRUHVWRUHWKHFRRSHUDWLYHPRYHPHQWWRLWVIRUPHU
VWDWXV
KWWSZZZFRRSHUDWLYHJRYYXLQGH[SKS"RSWLRQ FRPBFRQWHQW	YLHZ DUWLFOH	LG 
	,WHPLG 	ODQJ HQ

7KHUH LVRQHQRWDEOHQL9DQXDWXFRPPXQLW\ZKRKDYHKDG WRJLYHXSJDUGHQLQJ 7KH
WUDGLWLRQDORZQHUVRI WKHODQGVDURXQG DQGLQFOXGLQJ 3RUW9LOD WKHSHRSOHRI WKHVPDOO
LVOHWLQ9LOD%D\ NQRZQDV,ILUD VHH)LJXUH $ ZKRIRUPHUO\KDGJDUGHQVRQWKHPDLQ
LVODQG%URRNILHOG %URZQ*OLFNDQG+DUW ZKLFKKDYHVLQFHEHHQFRQYHUWHGWRXUEDQ
OHDVHKROG QRZEX\DOOWKHLUIRRGDWWKHPDUNHWRUHOVHZKHUHLQWRZQ 3RSXODWLRQGHQVLW\
RQWKHLVODQGLVVXFKWKDWWKHUHLVQRURRPIRUJDUGHQV
7KHVDPH,ILUDQVKDYHWZRHQWHUSULVHVLQWRZQ ZKLFKDUHUXQDVFRRSHUDWLYHYHQWXUHV 7KH\
RSHUDWHWKHSRUWIDFLOLWLHVLQ3RUW9LODDQGWKH\KDYHDQLQWHULVODQGVKLSSLQJFRPSDQ\ 7KH\
DUHDOVRRYHUUHSUHVHQWHG DFFRUGLQJWRORFDORSLQLRQ LQWKHFLYLOVHUYLFH
$VLGHIURPWKHSHRSOHRI ,ILUD ZKRDUHVWURQJO\LQWHJUDWHGLQWRWKHH[FKDQJHHFRQRP\
WKHUHDUHWKRVHZKRSHRSOHWKHHQFODYHHFRQRP\RI 3RUW9LODLWVHOI DQHFRQRP\GULYHQE\
WKUHHPDLQHQJLQHV³ WRXULVP RIIVKRUHEDQNLQJDQGJRYHUQPHQW /XJDQYLOOHKDVVRPH
IHDWXUHVRI DQHQFODYHHFRQRP\ ZLWKDVWURQJWRXULVPVHFWRU EXWDIDUVPDOOHUJRYHUQPHQW
VHFWRUDQGQRLQWHUQDWLRQDOUHSUHVHQWDWLRQ :LWKLQWKHVHWZRHQFODYHV WKHQL9DQXDWXpOLWH
OLYHVHVVHQWLDOO\ZLWKRXWDEDVHRI VXEVLVWHQFHJDUGHQLQJ DOWKRXJKWKHUHDUHIHZPLQLVWH
ULDOUHVLGHQFHVZKHUHWKHUHDUHQREDQDQDV SDZSDZVDQGFRFRQXWSDOPVJURZLQJDQGQR
YHJHWDEOHJDUGHQ XVXDOO\WHQGHGE\H[WHQGHGIDPLO\ 7HDFKHUVDQGPHPEHUVRI WKHSROLFH
DUH DVDUXOH SURYLGHGZLWKKRXVLQJDQGJDUGHQLQJODQG ZKLFKJLYHVWKHPWKHFDSDFLW\WR
SUDFWLVHDVXEVLVWHQFHSOXVOLYHOLKRRG :KLOHWKHEXVLQHVVRI JRYHUQPHQWLVILUPO\LQWKH
KDQGVRI WKHLQGLJHQRXVSRSXODWLRQ WRXULVPKDVEHFRPHOHVVVR 7KHUHKDVEHHQDVWHDG\
ZDWHULQJGRZQRI SURKLELWLRQVRQH[SDWULDWHSDUWLFLSDWLRQLQWKHLQGXVWU\DQGWRXULVWUHVRUW
DFFRPPRGDWLRQLVDOPRVWH[FOXVLYHO\LQWKHKDQGVRI H[SDWULDWHV6ODWWHU 7KHDLUSRUW
WUDQVIHUEXVHVPD\EHGULYHQE\QL9DQXDWX EXWWKH\DUHRZQHGE\1HZ=HDODQGHUVDQG
$XVWUDOLDQV
,I WKHXUEDQpOLWHDUHSUDFWLVLQJDOLYHOLKRRGZKLFK WRDJUHDWHURUOHVVHUH[WHQW LQFOXGHV
VRPHSURGXFWLRQIRUXVHEXWLVSULPDULO\H[FKDQJHEDVHGDQGFRXOGEHVWEHLGHQWLILHGDV
DQ
H[FKDQJHSOXV
OLYHOLKRRG³ ZKDWRI WKHXUEDQSUROHWDULDW"
7KRVHRI WKHXUEDQSUROHWDULDWDFWXDOO\LQHPSOR\PHQWDUHFKLHIO\HPSOR\HGLQWKHFRQ
VWUXFWLRQ WUDQVSRUW WRXULVP FRPPHUFHDQGIRRGLQGXVWULHV RULQGRPHVWLFVHUYLFHSRVL
WLRQV³ KRXVHZRUNDQGJDUGHQLQJ9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHE 7KHUHDUH
PDQ\VHOIHPSOR\HGWUDQVSRUWRSHUDWRUV HLWKHUWD[LGULYHUV 
EXV
GULYHUVRU
SXEOLFWUDQV
SRUW
GULYHUV VRPHHPSOR\PHQW LQPDQXIDFWXULQJDQGDXWRPRWLYH LQGXVWULHV DQG³ D
FRPSDUDWLYHO\UHFHQWSKHQRPHQRQ³ HPSOR\PHQWDVVHFXULW\JXDUGV
%HFDXVH3RUW9LODLVDQHQFODYHHFRQRP\FRQWUROOHGE\H[SDWULDWHLQYHVWRUV+DVVDOO
ZDJHDQGVDODU\OHYHOVDUHRI SDUWLFXODUFRQFHUQLQWKHFRQWH[WRI OLYHOLKRRG EHFDXVH LI
ZDJHVDUHQRWVXIILFLHQWIRUWKHOLYHOLKRRG RWKHUVXSSOHPHQWDU\PHDVXUHVPXVWEHLQSODFH
7KH*LQL&RHIILFLHQW DQLQWHUQDWLRQDOPHDVXUHRI LQFRPHLQHTXDOLW\ LV IRU9DQXDWX WKH
KLJKHVWLQWKHZRUOGDWE\WKH:RUOG%DQNHVWLPDWH DFFRUGLQJWR%D]HOH\DQG0XOOHQ
  7KH\JLYHDQRWKHUHVWLPDWH IURP'HXWVFKDQG6LOEHU ,Q*LQL
&RHIILFLHQWWHUPV ]HURUHSUHVHQWVSHUIHFWLQFRPHHTXDOLW\DQGLQILQLWHLQFRPHLQHTXDO
LW\ 9DOXHVDERYHDUHUHJDUGHGDVVWURQJLPSHGLPHQWVWRVXVWDLQDEOHJURZWK
DOWKRXJKWKHWRZQLV3RUW9LOD WKHED\LVVLPSO\
9LOD%D\

,QWKHSDVWLWKDVEHHQ)LOD 9LOD 9LUDLVODQG³ VSHOOLQJLVQRWLRQDODWEHVW
0HPEHUVRI 3DUOLDPHQW 7RZQDQG3URYLQFLDOFRXQFLOORUV SXEOLFVHUYDQWV 1*2 ORFDODSSRLQWHHVDQGKHDOWK
DQGHGXFDWLRQSURIHVVLRQDOVDOORI ZKRPPD\DOVREHDFWLQJDVHQWUHSUHQHXUV
%XVVHUYLFHV LQ3RUW9LODDQGHQYLURQVDUHSURYLGHGE\PLQLEXVHV³ ZKLFKFDQVHDWEHWZHHQDQG
SDVVHQJHUV 7KHUHDUHQRUHJXODUURXWHVDQGQRWLPHWDEOHVDQGWKHIDUHLVDVHWSULFH H[FHSWIRURXWHUSHULXUEDQ
GHVWLQDWLRQVZKLFKDUHWZLFHWKHSULFH

7KLVLQFRPHLQHTXDOLW\ZDVUHFHQWO\LOOXVWUDWHGLQDEULHILQJSDSHUSUHSDUHGIRU$XV$,'
$ VXUYH\RI \RXQJSHRSOHEHWZHHQWKHDJHVRI WR\HDUVFDUULHG
RXWLQWKHXUEDQVKDQW\WRZQVDQGVTXDWWHUVHWWOHPHQWVRI 3RUW9LODLQ
IRXQGDQXQHPSOR\PHQWUDWHRI  )RUWKRVHZKRGRILQGHPSOR\PHQW
ZDJHVDUHUHSRUWHGO\RIWHQOHVVWKDQKDOI RI WKHPLQLPXPZDJH9WRU
$SHUPRQWK 7KHKRWHOLQGXVWU\ ZKHUHPDQ\\RXQJSHRSOHIURPWKH
VKDQW\WRZQVILQGZRUN LVQRWRULRXVIRUSRRUZDJHVDQGFRQGLWLRQV
&R[HWDO  
,Q WKH9DQXDWXPLQLPXPZDJHZDVOLIWHGWR989SHUPRQWK 7RJLYHVRPH
SHUVSHFWLYHRQ WKH UHDOYDOXHRI  WKHPLQLPXPZDJHRI 989SHUPRQWK ZKLFK
HTXDWHVWRDURXQG989SHUGD\ZRUNHGGD\VIRUZHHNHQGVHDFKPRQWK D
WDEOHRI HYHU\GD\FRVWVLQ3RUW9LODLVVKRZQEHORZ
7DEOH  &RVWVRI HYHU\GD\LWHPV 3RUW9LOD989
EXVURXQGWULS 
ODSODSPDUNHW 
VPDOOZDWHU 
RUDQJH 
FLJDUHWWH 
WRWDO 
$OORI WKHVHFRVWVDUHRSWLRQDO³ RQHFDQZDONWRZRUN EULQJVRPHWKLQJWRHDWDQGGULQN
IURPKRPHDQGJLYHXSVPRNLQJ³ EXWLI RQH
VOLYHOLKRRGLVEDVHGPDLQO\RQZDJHV WKHQ
IRRGPXVWEHERXJKWDWVRPHWLPH DQGUHQWPXVWEHSDLG 7KHUHLVDWHQGHQF\IRURXWVLGHUV
WRWKLQNWKDWVRPHRQHOLYLQJLQDQLQIRUPDOVHWWOHPHQWGRHVQRWKDYHUHQWFRVWV EHFDXVH
WKH\DUH
VTXDWWHUV
 7KLVLVQRWWUXH 5HQWLVFKDUJHG E\WKHURRPVHHHDUOLHUGLVFXVVLRQ
LQFKDSWHU  S 
6RPHIDPLOLHVDUHOLYLQJXSWRSHRSOHWRDURRP \HWVWLOOUHTXLUHGWRSD\
PRUHWKDQKDOI RI WKHLUKRXVHKROGLQFRPHRQUHQW
&R[HWDO  
,WGRHVQRWUHTXLUHPXFKLPDJLQDWLRQ QRUGRHVLWQHHGPXFKPDWKHPDWLFDODFXLW\WRVXJJHVW
WKDWVRPHRQHWU\LQJWROLYHRQ989SHUGD\DQGSD\LQJKDOI RI WKDWLQUHQW LVXQOLNHO\
WRVXUYLYHWKHGDLO\JULQG OHWDORQHFRSHZLWKGLIILFXOWLHVOLNHLOOKHDOWK DFFLGHQWRUQHHGLQJ
WRWRSXSWKHLUPRELOHSKRQH ,QDGGLWLRQ WKHUHLVDVWURQJOLNHOLKRRGWKDWPRUHWKDQRQH
SHUVRQZLOOEHWU\LQJWRVXUYLYHRQWKDW LQFRPH ,WVLPSO\GRHVQRWDGGXSWRDYLDEOH
OLYHOLKRRG ,I &R[HWDO
VFRPPHQWWKDWUHVSRQGHQWVZHUHSDLG OHVVWKDQKDOI WKDWDPRXQW LV
DGGHGWRWKHPL[ VRPHLGHDRI WKHPDJQLWXGHRI WKHSUREOHPEHFRPHVDSSDUHQW
,QVXPPDU\
D 7KH9DQXDWXPLQLPXPZDJHLV989SHUGD\ZRUNHG RU989SHUGD\LQD
PRQWK
$WWKH3RUW9LOD3XEOLF/LEUDU\DVVLVWDQWVZHUHSDLGDWFDVXDOUDWHVRI 989SHUGD\ZRUNHG 7KHOLEUDU\
PDQDJHUKDGDSHUPDQHQWSRVLWLRQDQGZDVSDLG989SHUPRQWK ZLWKD989KRXVLQJDOORZDQFH
7KHKRXVLQJDOORZDQFHZDVSDLG LQ OLHXRI DFFRPPRGDWLRQEHLQJSURYLGHG ZKLFK LW LV LQPRVW JRYHUQPHQW
SRVLWLRQV³ WHDFKLQJLQFOXGHG

E 0DQ\SHRSOHUHFHLYHOHVVWKDQKDOI WKHPLQLPXPZDJH WKDWLVOHVVWKDQ989SHU
GD\ZRUNHG RU989SHUGD\LQDPRQWK ZKHQLQHPSOR\PHQW
F 2IWHQUHQWLVKDOI IDPLO\LQFRPH WKDWLV SHUZRUNLQJSHUVRQ 989SHUGD\ OHDYLQJ
989SHUGD\IRUIRRG FORWKLQJDQGHVVHQWLDOV
7KDWLV989SHUGD\IRUVXEVLVWHQFH
&R[HWDO IRXQGWKDWXQHPSOR\PHQWUDWHVDPRQJ\RXQJSHRSOHIURPLQIRUPDOVHWWOHPHQWV
LVDURXQGSHUFHQW WKXVRQHLQWKUHH\RXQJSHRSOHDUHZRUNLQJ ,I WKH989LVVKDUHG
DPRQJWKHP WKH\HDFKUHFHLYHDERXW989SHUGD\ 7KDWLVHTXLYDOHQWWRDVPDOOERWWOH
RI ZDWHU RUDQRUDQJHDQGDFLJDUHWWH
5HFDOOLQJWKHIHDWXUHVRI H[FKDQJHHFRQRPLHV IRUXUEDQKRXVHKROGVWKHUHLVLQFRPHGH
ULYHGIURP DQGVRPHQHHGVPHWIURPH[FKDQJH 7KHUHLVSURGXFWLRQIRUVHOIFRQVXPSWLRQ
DQGWKHUHDUHXQSULFHGDFWLYLWLHV 7KHUHDUHPDUNHWVLQODERXUDQGLQODQGDQGWKHUHLVFXU
UHQF\³ EXWWKHUHLVDOVRVWURQJHYLGHQFHWKDWPRVWRI WKHXUEDQSUROHWDULDWDUHYHU\SRRUO\
LQWHJUDWHGLQWRWKHH[FKDQJHHFRQRP\ ZKLOHWKHORFDOpOLWHDQGWKH,ILUDLVODQGHUVVHHPWR
EHPRUHVR
7KHLGHDWKDWWKHUHLVDQXUEDQSUROHWDULDWH[FKDQJHOLYHOLKRRGEDVHGRQZDJHVDQGVDODU\
VHHPVOLNHO\WREHDILFWLRQ
7KHUHDUHWKUHHVHWVRI REVHUYDWLRQVZKLFKVXJJHVWWKDWWKH
UHDO
OLYHOLKRRGVRI WKHXUEDQ
SUROHWDULDWDUHVXEVLVWHQFHSOXV 7KHFHQVXVSURYLGHVRQHVHWRI FOXHV $QRWKHULV
SURYLGHGE\DVWXG\XQGHUWDNHQE\2UPHURG LQ2KOHQ)UHVZLQG DQ LQIRUPDO
VHWWOHPHQWLQWKHQRUWKHDVWRI 3RUW9LODVHH)LJXUH $ZKLFKDEXWVWKHXUEDQOHDVHDUHD
RI )UHVZRWD $ WKLUGVRXUFHRI FOXHVLVWKH3DFLILFXUEDQLVDWLRQVWXG\E\&RQQHOODQG/HD

,Q WKHFHQVXV XUEDQSRSXODWLRQVZHUHTXHVWLRQHGDERXWKRXVHKROG IRRGVRXUFHV
DQGIRRGJDWKHULQJSUDFWLFHV 6XUSULVLQJO\ PDQ\ZHUHIRXQGWREHSUDFWLVLQJVXEVLVWHQFH
JDUGHQLQJZLWKSHUFHQWRI 3RUW9LODUHVLGHQWVFODLPLQJWKDWWKH\KDGDFFHVVWRODQGIRU
JDUGHQV ,Q/XJDQYLOOHLWZDVPXFKKLJKHUDWSHUFHQW9DQXDWX1DWLRQDO6WDWLVWLFV
2IILFH  ,QUHVSRQVHWRDTXHVWLRQRQODQGRZQHUVKLS RQO\SHUFHQWRI
3RUW9LODUHVLGHQWVVDLGWKH\KDGQRODQG DQGSHUFHQWRI /XJDQYLOOHUHVLGHQWV *LYHQ
WKDWPRVWSHRSOHJDUGHQLQJLQDQGDURXQG3RUW9LODDUHDOPRVWFHUWDLQO\JDUGHQLQJZLWKRXW
ULJKWRUDJUHHPHQW WKHSHUFHQWZKRVDLGWKH\ZHUHLVOLNHO\WREHDQXQGHUHQXPHUDWLRQ
7KHWUXHQXPEHULVSUREDEO\DJRRGGHDOKLJKHU
7KHFOXHRIIHUHGE\WKHFHQVXV LV WKDWWKHPDMRUIHDWXUHRI UXUDOVXEVLVWHQFHSOXV
OLYHOLKRRGV WKHJDUGHQ LVQRWRQO\SUHVHQWLQXUEDQDUHDV EXWVXEVWDQWLDOO\SUHVHQW )RU
PRVWKRXVHKROGVLQWKHXUEDQDUHDV WKHLUOLYHOLKRRGLVWKHVDPHVXEVLVWHQFHSOXVOLYHOLKRRG
DV WKDWSUDFWLVHGE\ WKRVH LQ WKH UXUDO DUHDV ZLWKRQHPDMRUGLIIHUHQFH³ WKH\KDYH D
VLQJOHVRXUFHRI ZKDWLVLGHQWLILHGDVILQDQFLDOFDSLWDOVHHS  ZDJHVDQGVDODU\ 5XUDO
KRXVHKROGVKDYHDPRUHGLYHUVHSRUWIROLRRI ILQDQFLDOFDSLWDO
2UPHURGVXUYH\HGKRXVHKROGVLQ2KOHQ 6KHUHVHDUFKHGWKHVHWWOHPHQWZLWK
DQLQWHUSUHWHU%LVODPDVSHDNHUDQGDVNHGIDPLOLHVDWUDQGRPLI WKH\ZRXOGOLNHWRSDU
WLFLSDWHLQKHUVWXG\ 'HVSLWHWKHKLJKULVNRI VDPSOLQJHUURUV DQGWKHDOWHUDWLRQRI WKH
VXUYH\TXHVWLRQV
RQWKHIO\
 WKHSLFWXUHZKLFKHPHUJHGFRQILUPVWKHILQGLQJVRI WKH
FHQVXV
)UHVKZLQG FRROEUHH]H
)UHVKZDWHU IURPWKHZDWHUVXSSO\WDQNVIRU3RUW9LOD

6KHIRXQG WKDWSHUFHQWRI KHUKRXVHKROGVDPSOHKDGJDUGHQV 6RPH
KDGJDUGHQVQHDUE\ RWKHUVZHUHXWLOLVLQJODQGIXUWKHUDZD\ DORQJWKH7DJDEH5LYHUSHUKDSV
WZRRUWKUHHNLORPHWUHVGLVWDQFH 6KHIRXQGWKDWWKHPDMRULW\ZHUHXVLQJODQGZLWKRXW
SHUPLVVLRQ *DUGHQSURGXFHZDVPDLQO\URRWFURSV LVODQGFDEEDJH EDQDQDDQGSDZSDZ
+HUUHVSRQGHQWVVDLGWKDW WKHIW IURPJDUGHQVZDVDQHQGHPLFSUREOHP DQGPDQ\KDG
VWRSSHGJURZLQJ
(XURSHDQ
YHJHWDEOHV ZKLFKZHUHFXOWLYDWHGIRUWKHLUFDVKFURSSRWHQWLDO
EHFDXVHRI WKLV
7KHVDPHSUREOHP WKHIW RFFXUUHGZLWKGRPHVWLFFKLFNHQV ZKLFKDUHIUHHUDQJH

7KHVWUDWHJ\RI UHGXFLQJSURGXFWLRQRI FURSVDQGVWRFNYXOQHUDEOHWRWKHIWPHDQWWKDW
WKHUHZDVDUHGXFWLRQLQWKHYDULHW\RI IRRGDYDLODEOHWRIDPLOLHV 0RUHVHULRXVO\ LWPHDQW
DUHGXFWLRQLQFDVKHDUQLQJIRUVFKRROIHHVDQGPHGLFDOH[SHQVHV
,QDGGLWLRQWRRZQDFFRXQWJDUGHQLQJ 2UPHURGLGHQWLILHGWKHUROHSOD\HGE\NLQVKLSDQG
FKXUFKQHWZRUNVLQIRRGVHFXULW\ 
.LQVKLSQHWZRUNVDUHDYHVWLJHRI WKHWLPHZKHQFLUFXODUPLJUDWLRQZDVDVLJQLILFDQWDVSHFW
RI XUEDQLVDWLRQ :KHQDIDPLO\PHPEHUZDVLQWRZQZRUNLQJIRUZDJHV WKH\ZRXOGKDYH
WKHLUIRRGQHHGVPHWE\WKHLUUXUDOUHODWLYHV ZLWKWKHH[SHFWDWLRQWKDWWKH\ZRXOGVKDUH
LQWKHFDVKHDUQLQJVLQWLPH%RQQHPDLVRQ 1RZWKDWPLJUDWLRQLVPRUHOLNHO\WR
EHSHUPDQHQW WKHVH TXLGSURTXR DUUDQJHPHQWVDUHRIWHQDFDXVHRI IULFWLRQZLWKLQNLQVKLS
JURXSV DVLWXDWLRQZKLFK LVH[DFHUEDWHGZKHQ WKHUXUDO IDPLO\GHFLGH WRYLVLW WRZQIRU
H[WHQGHGSHULRGVODQGGLVSXWHFRXUWFDVHVDUHDFRPPRQUHDVRQ DORQJZLWKFXVWRPFHUH
PRQLHVDQGULWHV ZLWKWKHH[SHFWDWLRQWKDWWKH\ZLOOEHIHGDQGKRXVHGE\WKHLUXUEDQNLQ
2UPHURG  VHHDOVR:HOHJWDELW 
&KXUFKQHWZRUNVDUHPRVWRIWHQFUHDWHGLQWKHQRQPDLQVWUHDPFKXUFKHV 7KH6HYHQWK
'D\$GYHQWLVWFKXUFKKDVDQXPEHURI SULPDU\VFKRROVDQGWZRVHFRQGDU\VFKRROVLQ3RUW
9LOD 7KH170 FKXUFKKDVDVFKRRO VKRSDQGNLQGHUJDUWHQFRPSOH[LQ$JDWKLV DQDUHD
LQWKHQRUWKHUQVXEXUEV &KXUFKHVUHJXODUO\SHUIRUPURDGVLGHFOHDQXSV DQGDERYHDOO
WKH\SURYLGHWKHZHOIDUHVHUYLFHVPRUHRIWHQXQGHUWDNHQE\JRYHUQPHQW RUE\IDPLO\DQG
NLQVKLSQHWZRUNV
&RQQHOODQG/HD LQWKHLUVWXG\RI XUEDQLVDWLRQLQWKH3DFLILF QRWHG
$JULFXOWXUHLVSUDFWLVHGLQHYHU\XUEDQDUHD IURPODERXULQWHQVLYHFXOWLYDWLRQ
RI URRWFURSVDQGIORZHUVLQJDOORQGUXPVLQ)XQDIXWL WRH[WHQVLYHDQGGL
YHUVHSURGXFWLRQDQGPDUNHWLQJLQ6XYD ZKHUHDERXWSHUFHQWRI WKHXUEDQ
DUHDLVXQGHUFXOWLYDWLRQ 7KHUHIRRGJDUGHQVRFFXS\ODQGQH[WWRKRPHV GLV
WDQWLGOHODQGVXSSRUWVOHVVLQWHQVLYHXVHDQGWKHUHLVDGYHQWLWLRXVFXOWLYDWLRQ
RI URDGVLGHYHUJHVDQGSDUNODQG $ VLJQLILFDQWDPRXQWRI IRRGFRPHVIURP
VXFKJDUGHQV LQYDOXDEOHLQDVLWXDWLRQZKHUHXUEDQSRYHUW\LVZRUVHQLQJDQG
QXWULWLRQGHWHULRUDWLQJ DVRQHZRPDQVDLG

,I P\IDPLO\GLGQ
WKDYHDJDUGHQ ZHZRXOGQRWEHDEOHWROLYHLQ9LOD ,WLV
YHU\KDUGWRJHWDMRE PRVWRI WKHWLPHZHKDYHWRGHSHQGRQWKHJDUGHQ
DQGRQWKHVHDIRUIRRG

&RQQHOODQG/HD  
1HLO7KRPDV0LQLVWULHV
'RXJODV ILQGVWKDW WKLVSKHQRPHQRQ LVPRUH OLNHO\ WREHVHHQ LQUXUDODUHDV EXW LQWKHDXWKRU
V
H[SHULHQFHLWLVHTXDOO\OLNHO\LQXUEDQVHWWLQJV

7KHVHILQGLQJVSHUPLWJHQHUDOLVDWLRQRI VXEVLVWHQFHSOXVSURGXFWLRQIURP3RUW9LOD ZKHUH
2UPHURGIRXQGLW DQGWKHFHQVXV ZKHUHLWZDVIRXQGLQWKHWZRXUEDQFHQWUHV WR
3DFLILFLVODQGQDWLRQVJHQHUDOO\
,WKDVEHHQGHPRQVWUDWHGWKDWUXUDOOLYHOLKRRGVDUHDOPRVWHQWLUHO\VXEVLVWHQFHSOXVOLYHOL
KRRGV 8UEDQOLYHOLKRRGV RQWKHRWKHUKDQG DSSHDUGLYLGHGEHWZHHQWKHLQWHJUDWHGH[
FKDQJHOLYHOLKRRGVRI WKHORFDOpOLWHDQGWKH,ILUDLVODQGHUVDQGWKHVXEVLVWHQFHSOXVOLYHOL
KRRGVRI WKHSUROHWDULDQXUEDQKRXVHKROGV
:KLOHLWLVUHODWLYHO\HDV\WRPDNHWKHFDVHIRUWKHVHSDUDWLRQRI ZKDWQRZVHHPWREHWZR
GLVWLQFWXUEDQOLYHOLKRRGV³ WKHH[FKDQJHHFRQRP\RI WKHXUEDQpOLWHDQGWKHVXEVLVWHQFH
SOXVOLYHOLKRRGRI WKHXUEDQSUROHWDULDW³ LQSUDFWLFHWKHUHLVQRZD\WRGLIIHUHQWLDWHQXP
EHUVDYDLODEOHIRUXUEDQKRXVHKROGVLQWRWZRVHSDUDWHOLYHOLKRRGVHWV $QHFRQRPLFVWXG\
ZKLFKVHSDUDWHVWKHWZROLYHOLKRRGV RUJURXSVWKHXUEDQpOLWHZLWKWKHH[SDWULDWHFRPPX
QLW\ ZRXOGEHRI JUHDWEHQHILW
,QWKHDEVHQFHRI VXFKDVWXG\ WKHSUHVHQWWKHVLVGLYLGHVOLYHOLKRRGSDWWHUQVLQ9DQXDWX
DORQJWKHXUEDQDQGUXUDOD[LV
*LYHQWKHVWURQJOLNHOLKRRGWKDWVXEVLVWHQFHSOXVOLYHOLKRRGVH[LVWLQERWKUXUDODQGXUEDQ
VHWWLQJV IHDWXUHVFRPPRQWRERWKUXUDODQGXUEDQKRXVHKROGVFDQQRZEHFRPELQHGLQ
WKHGDWDVHWV
 9DULDEOHVIRUDVVHWSHQWDJRQV
,QWKH(OOLVYHUVLRQRI WKHIUDPHZRUNVHH)LJXUH OLYHOLKRRGDVVHWVDUHJURXSHGLQWR
WKHILYH
FDSLWDOV
³ ILYHFRPSRVLWHYDULDEOHVZKLFKWRJHWKHUPDNHXSWKHOLYHOLKRRGSODW
IRUP
7KHYDULDEOHVFKRVHQWRIRUPWKRVHFDSLWDOVDUH LQWKHPDLQ RQHVZKLFKFDQEHPHDVXUHG
E\SHUFHQWDJHSDUWLFLSDWLRQ LQNHHSLQJZLWKDYRLGLQJFDVKWHUPVDQGZHDOWKGLIIHUHQFHV
DQGFRQFHQWUDWLQJRQDFFHVV WRUHVRXUFHV 6LPSOH WHQSRLQWVFDOHVDUHHPSOR\HGZKHUH
DSSURSULDWH ,QRQHFDVH KRXVHKROGVL]H WKHJURXSDYHUDJHLVXWLOLVHG
7KHFULWHULDIRULQFOXVLRQDUHVWUDLJKWIRUZDUG 9DULDEOHVZLOORQO\EHFRQVLGHUHGLI WKH\FDQ
EHVHHQWRFRQWULEXWHWROLYHOLKRRG
7KHDXWKRUKDVEHHQFULWLFDORI (OOLVDQGRWKHUVIRUVHOHFWLQJYDULDEOHVZKLFKKDYHQRQHF
HVVDU\FRQQHFWLRQWROLYHOLKRRG 9DULDEOHVVXFKDVW\SHRI KRXVHFRQVWUXFWLRQ HOHFWULFLW\
WRWKHKRPH WHOHYLVLRQRUYHKLFOHRZQHUVKLSPD\EHJRRGLQGLFDWRUVRI ZHDOWK RUGHVLUH
IRUSUHVWLJH EXWWKH\VKHGQROLJKWRQWKHPDWWHUVRI OLYHOLKRRG
7KHIROORZLQJVHWVSDVVWKHOLYHOLKRRGWHVW DQGDUHPRVWO\PHDVXUHVRI DFFHVVWRUHVRXUFHV
E\SHUFHQWDJHSDUWLFLSDWLRQUDWHV
+XPDQ&DSLWDO
+XPDQFDSLWDOLVWKHDYDLODELOLW\DQGTXDOLW\RI ODERXULQWKHKRXVHKROG³ OHYHOVRI HGXFD
WLRQ VNLOOV DQGKHDOWKGHWHUPLQHWKHH[WHQWRI KXPDQFDSLWDO&DUQH\ 
+RXVHKROGVL]H LVDOVRDGHWHUPLQDQW LQ WKDWVPDOOHUKRXVHKROGVDUH OLNHO\ WRKDYH OHVV
DYDLODEOHODERXU
,QVRFLHWLHVLQZKLFKHGXFDWLRQDQGVNLOOVPD\EHRI WZRIRUPV³PRGHUQRUWUDGLWLRQDO
³ UHFRJQLWLRQWKDWWUDGLWLRQDONQRZOHGJHKDVHTXLYDOHQFHZLWKPRGHUQVFKRROHGXFDWLRQ

LVQHHGHG ,QDGGLWLRQ NQRZOHGJHFDQEHREWDLQHGWKURXJKUDGLRDQGWHOHFRPPXQLFDWLRQV
DFFHVV 7KHVHKDYHEHHQLQFOXGHG
+HDOWKLVVXHVDQGDFFHVVWRKHDOWKVHUYLFHVDOVRFRQWULEXWHWRWKHDYDLODELOLW\DQGVFRSHRI
KXPDQFDSLWDO
7KHYDULDEOHVIRUKXPDQFDSLWDOIRUERWKUXUDODQGXUEDQKRXVHKROGVDUH
 KRXVHKROGVL]H
 NQRZOHGJHDQGLQIRUPDWLRQ PHDVXUHGE\DFFHVVWR
² VFKRROHGXFDWLRQ
² WUDGLWLRQDONQRZOHGJH
² UDGLRDQGWHOHFRPPXQLFDWLRQV
 KHDOWKLVVXHVDQGKHDOWKDFFHVV
² LVVXHVFKRVHQDUHREHVLW\ XQGHUILYHXQGHUQRXULVKPHQW LQIDQWDQGFKLOGPRU
WDOLW\
² DFFHVVLVPHDVXUHGE\SHUFHQWDJHSRSXODWLRQDFFHVVWRKHDOWKSURIHVVLRQDOV
3K\VLFDO&DSLWDO
(OOLVSURYLGHVWKLVGHILQLWLRQ
,QHFRQRPLF WHUPV SK\VLFDOFDSLWDO LVGHILQHGDVDSURGXFHUJRRGDVFRQ
WUDVWHGWRDFRQVXPHUJRRG
(OOLV 
,I SURGXFHUJRRGVDUHJRRGVZKLFK
FUHDWHDIORZRI RXWSXWVLQWRWKHIXWXUH
(OOLV
 WKHQ IRU VXEVLVWHQFHSOXV OLYHOLKRRGV EHQHILWVZKLFK IDFLOLWDWH SURGXFWLRQ VXFK DV
SUR[LPLW\WRJDUGHQVDQGORZOHYHOVRI WHFKQRORJLFDOLQSXWVDUHSK\VLFDOFDSLWDO /LNHZLVH
FURSSLQJGLYHUVLW\DQGWKHFDSDFLW\WRJURZFURSV\HDUURXQGDOVRIDFLOLWDWHVXEVLVWHQFHSOXV
SURGXFWLRQ
/HVVREYLRXVO\ FDVKFURSSLQJFDSDFLW\ WKHFDSDFLW\WRJURZFURSVZKLFKDUHQRWFRQVXPHG
RURWKHUZLVHXVHG UHSUHVHQWVSK\VLFDOFDSLWDOLQWKHVHQVHWKDWODQGDYDLODELOLW\DQGFOLPDWLF
VXLWDELOLW\DUHQHHGHGWRSDUWLFLSDWH
7KHYDULDEOHVFKRVHQIRUSK\VLFDOFDSLWDODUH
 FURSSLQJFDSDFLW\³ VFDOHGVRWKDWORZVHDVRQDOFRQVWUDLQWV JRRGVRLOVDQGQXWULHQWV
\HDUURXQGFURSSLQJLVSRVVLEOHDUHKLJKHVW KLJKVHDVRQDOLW\ SRRUVRLOVDQGKLJK
OHYHOVRI QXWULHQWUHSODFHPHQWDUHORZHVW
 FURSSLQJGLYHUVLW\³ VFDOHGVRWKDWKLJKO\GLYHUVHFURSSLQJLVKLJKHVW PRQRFXOWXUH
ORZHVW
 SUR[LPLW\³ JDUGHQVFORVH WRKRPHDUHPRUHYDOXDEOH WKH\ WDNHQR WLPH WRJHW
WR DQG WUDQVSRUW LVQRW UHTXLUHG $FFHVV WRSUR[LPDWHJDUGHQVZDVPHDVXUHG LQ
SHUFHQWDJHWHUPV ZLWKZDONLQJSUHIHUUHGWRWUDQVSRUW HLWKHUE\ZDWHURUE\URDG
 DJULFXOWXUDOWHFKQRORJLHV³ VFDOHGVRWKDWWKHGLJJLQJVWLFNVFRUHVKLJKHVW WKHFRP
ELQHKDUYHVWHUORZHVW

 FDVKFURSSLQJFDSDFLW\³PHDVXUHGE\SHUFHQWDJHZLWKDFFHVVWRODQGWRJURZFURSV
QRWLQWHQGHGIRUKRXVHKROGFRQVXPSWLRQ
8UEDQKRXVHKROGVGRQRWKDYHDQ\FDSDFLW\IRUFDVKFURSSLQJ EHFDXVHRI ODQGUHVWULFWLRQV
DQGWKHKLJKOLNHOLKRRGRI FURSWKHIW 8UEDQSK\VLFDOFDSLWDODVVHWVZLOOQRWLQFOXGHFDVK
FURSSLQJFDSDFLW\
1DWXUDO&DSLWDO
1DWXUDOFDSLWDO LV 
WKHODQG ZDWHUDQGELRORJLFDOUHVRXUFHVWKDWDUHXWLOLVHGE\SHRSOHWR
JHQHUDWHPHDQVRI VXUYLYDO
(OOLV 
,QNHHSLQJZLWKWKHXVHRI VXEVLVWHQFHDSSURSULDWHPHDVXUHV DFFHVV WRUHVRXUFHVLVPHDVXUHG
UDWKHUWKDQ TXDQWLW\ RI UHVRXUFHVSHUKRXVHKROG
7KHYDULDEOHVFKRVHQDUHDFFHVVWR
 JDUGHQODQG
 OLWWRUDODUHDV
 IRUHVWDUHDV
 IDOORZ³ VFDOHGVRWKDWORQJHVWIDOORZLVKLJKHVWYDOXH VKRUWHVWLVOHDVW
)DOORZOHQJWKLVWDNHQDVDSUR[\IRUODQGXVHLQWHQVLILFDWLRQ 2WKHUHOHPHQWVRI LQWHQVL
ILFDWLRQDUHORQJHUFURSSLQJF\FOHV VRLOLPSURYHPHQWDQGSHUPDQHQWFXOWLYDWLRQ )DOORZ
OHQJWKYDOXHVDUHDYDLODEOHEXWWKDWLVQRWWKHFDVHIRUWKHRWKHUHOHPHQWV
)LQDQFLDO&DSLWDO
)LQDQFLDOFDSLWDOLVDYDLODEOHWRWKHVXEVLVWHQFHSOXVOLYHOLKRRG EXWWKLVDYDLODELOLW\VWHPV
IURPWKHFDSDFLW\WRHQJDJHLQSURGXFWLRQIRUH[FKDQJH RUWRHQJDJHLQZDJHDQGVDODU\
HDUQLQJRUVPDOOEXVLQHVVDFWLYLWLHV ZKLFKFRQYHUWWRFDVKRUEDUWHUFDSLWDOUHVHUYHV
8UEDQKRXVHKROGVKDYHOLWWOHRUQRFDSDFLW\WRHQJDJHLQSURGXFWLRQIRUH[FKDQJH WKXV
WKHLUILQDQFLDOFDSLWDOOLYHOLKRRGDVVHWVDUHOHVVGLYHUVHWKDQWKRVHRI UXUDOKRXVHKROGV 8U
EDQKRXVHKROGVKDYHJUHDWHUDFFHVVWRRSSRUWXQLWLHVIRUZDJHDQGVDODU\HDUQLQJ DQGDU
JXDEO\IRUVPDOOEXVLQHVV ,QWKHDEVHQFHRI QXPEHUVIRUVPDOOEXVLQHVVDFWLYLWLHV ILQDQFLDO
FDSLWDODVVHWVIRUXUEDQKRXVHKROGVKDYHWREHUHVWULFWHGWRWKHLUDFFHVVWRZDJHDQGVDODU\
HDUQLQJ
$JDLQ WKHPHDVXUHLVSHUFHQWDJHSDUWLFLSDWLRQLQSURGXFWLRQ QRWTXDQWLWDWLYHGLIIHUHQFHV
LQWKHYDULDEOHVFKRVHQ
 FDWWOH³ UXUDORQO\
 NDYD³ UXUDORQO\
 FRFRQXW³ UXUDORQO\
 RWKHUOLYHVWRFN³ UXUDORQO\
 ZDJHVDQGVDODU\³ UXUDODQGXUEDQ

6RFLDO&DSLWDO
$ QXPEHURI GLIILFXOWLHVSUHVHQWWKHPVHOYHVLQWKHVHOHFWLRQRI YDULDEOHVWRPHDVXUHVRFLDO
FDSLWDO
:KLOHYLOODJHVRFLDOVWUXFWXUHVDQGV\VWHPVKDYHEHHQZHOOGRFXPHQWHG XUEDQVRFLDOV\V
WHPVKDYHEHHQOHVVZHOOUHVHDUFKHG
,Q YLOODJHV WKHUH LV DOZD\V D ORFDO ODQJXDJH WKHUH DUH HOHPHQWVRI  FXVWRP WRDJUHDWHU
RU OHVVHUGHJUHH WKHUH LVFKXUFKUHOLJLRQDQGWKHUHDUHVRFLDO VHWWLQJVZKLFKH[KLELWK\
EULGPL[HVRI FKXUFKDQGFXVWRP 7KHPDMRULW\RI LQKDELWDQWVDUHOLYLQJLQWKHLUELUWK
SODFH
,QXUEDQDQGSHULXUEDQDUHDV ORFDOODQJXDJHVDUHQRWXVHGRXWVLGHWKHKRXVHKROG ZLWK
H[FHSWLRQVLQKRPRJHQRXVVHWWOHPHQWVZKHUHDGXOWVPD\FRQYHUVHIUHHO\LQWKHLUORFDOODQ
JXDJH 0DQ\FKLOGUHQDQG\RXQJSHRSOHDUHQRWIOXHQWLQWKHLUORFDOODQJXDJH DQGZKHQ
SDUHQWVDUHIURPGLIIHUHQWODQJXDJHJURXSVWKDWWHQGHQF\LVKHLJKWHQHG 1HYHUWKHOHVV OR
FDO ODQJXDJHIOXHQF\GRHVFRQIHUVRFLDODQGFXOWXUDOHQWLWOHPHQWV ZKHWKHUWKHVHWWLQJ LV
XUEDQRUUXUDO
&KXUFKDIILOLDWLRQLVKLJKLQXUEDQDQGSHULXUEDQDUHDV DQGFXVWRP ZKLOHOHVVREYLRXV
UHWDLQVDVWURQJIROORZLQJ
7KHUHLVDVWURQJWHQGHQF\IRU
LQGLJHQL]LQJ
>VLF@PRGHUQLW\6DKOLQVLQWKHXUEDQ
VHWWLQJ 7KHUH DUH 
FKLHIV
 LQPRVW VXEXUEV DQG LQIRUPDO VHWWOHPHQWV ZKRGHULYH WKHLU
OHJLWLPDF\IURPFRPPXQLW\FRQVHQVXV 'HVSLWHWKHODFNRI FXOWXUDOO\VLJQLILFDQWSODFHV
DQGYLOODJHVRFLDOV\VWHPV WKHUHDUHIHZFKDOOHQJHVWRWKHOHJLWLPDF\RI WKHLQIRUPDOFKLHIO\
VWUXFWXUHV DQGWKRVHHOHFWHG RUVHOHFWHG WDNHWKHLUSODFHLQWKH1DWLRQDO&RXQFLORI &KLHIV
OLNHDQ\RWKHU
3URYHQDQFHLVKHUHXVHGWRLGHQWLI\SHRSOHOLYLQJLQWKHLUSODFHRI ELUWK )RUUXUDOSHRSOH
SURYHQDQFHJXDUDQWHHVVRFLDODQGFXOWXUDOHQWLWOHPHQWV ,QXUEDQDUHDV WKHFRQQHFWLRQ
EHWZHHQSODFHRI ELUWKDQGSODFHRI UHVLGHQFHLVE\QRPHDQVDJXDUDQWHHRI VRFLDODQG
FXOWXUDOHQWLWOHPHQWV 1HYHUWKHOHVV LWFDQQRWEHHQWLUHO\GLVFRXQWHG
7KHYDULDEOHVFKRVHQDUH
 ORFDOODQJXDJHIOXHQF\³ UXUDORQO\
 SURYHQDQFH
 FKXUFKFXVWRPDGKHUHQFH
/LPLWDWLRQV
,QWKHVHOHFWLRQRI YDULDEOHV LWZDVQRWHGWKDWIRUDQXPEHU XUEDQKRXVHKROGVKDYHEHHQ
H[FOXGHG 7KHPRGLILFDWLRQVPDGHE\H[FLVLRQDUHQRWFRQWURYHUVLDO KRZHYHUSRVVLEOH
UHSODFHPHQWVIRUWKHH[FLVHGYDULDEOHVQHHGWREHFDQYDVVHG SDUWLFXODUO\LQWKRVHZKLFK
PDNHXSILQDQFLDOFDSLWDO
,QWKHXUEDQVHWWLQJ ZDJHVDQGVDODULHVDUHRQHVRXUFHRI LQFRPHEXWWKHUHDUHDQXPEHU
RI RWKHUV ZKLFKDUHPRUHSDUWRI WKHLQIRUPDOHFRQRP\ ,QFOXGHGDPRQJWKHVHDUHURDG
PDUNHWV ZKLFKDUHRI WZRYDULHWLHV³ WKHXQPDQQHG
KRQHVW\
PDUNHWVLQYLOODJHVRURXWVLGH
XUEDQJDWHV RUWKH DGKRF PDUNHWVDWLQWHUVHFWLRQVRUFORVHWRVHWWOHPHQWVZKHUHJURXSVRI
ZRPHQJDWKHUWRVHOOURRWFURSVRURWKHUJDUGHQSURGXFWV 7KHZRPHQLQWKHVH DGKRF
PDUNHWVDYRLGSD\LQJWKHPXQLFLSDOIHHVZKLFKWKRVHLQWKHPDUNHWKRXVHPXVWSD\ 2QH

IDYRXULWHLWHPDWWKHVHPDUNHWVLVVPDOOSODVWLFSDFNHWVRI URDVWHGSHDQXWV WKHSURGXFWLRQ
RI ZKLFK2UPHURG QRWHGLQ2KOHQ
$QRWKHUVRXUFHRI LQFRPHDUHHSKHPHUDOVPDOOEXVLQHVVHV³ NDYDEDUV FDNHDQGFRRNHG
IRRGVWDOOVDQGFDUZDVKLQJ³ ZKLFKPDWHULDOLVHDQGGLVDSSHDUZLWKHTXDOVSHHG UHTXLULQJ
OLWWOHH[SHQVHLQHVWDEOLVKPHQWDQGQRQHLQGLVPDQWOLQJZKHQWKHNDYDRUIRRGRUZDWHU
UXQRXW
$ SRSXODULQFRPHVRXUFHLVVWDOOKROGLQJ 6WDOOVDUHVHWXSGXULQJWKHPDQ\IHVWLYDOVDQG
KROLGD\VDQGDUHHQMR\HGE\QL9DQXDWXDQGH[SDWULDWHDOLNH 7KH)UHQFKDQG%ULWLVKKROL
GD\VSULQFLSDOO\%DVWLOOH'D\DQG4XHHQV%LUWKGD\DUHFHOHEUDWHGZLWKHTXDOHQWKXVLDVP
EXWWKHPDLQFHOHEUDWRU\ZHHNEHJLQVZLWK&KLOGUHQ
V'D\DQGFXOPLQDWHVLQ,QGHSHQGHQFH
'D\ RQ-XO\ 6WDOOVDUHFRQVWUXFWHGRQIRRWEDOOJURXQGVDQGFOHDUHGVSDFHV RIWHQOLQ
LQJWKHSHULPHWHU (YHU\WKLQJDQGDQ\WKLQJLVVROG³ IRRG NDYD GULQNV DUWVDQGFUDIWV
KDUGZDUHFRFRQXWJUDWHUV ODSODSJUDWHUV )RRWEDOODQGQHWEDOOFRPSHWLWLRQVUXQWKURXJK
WKHZHHNDQGVWULQJEDQGFRPSHWLWLRQVXNXOHOH JXLWDUVDQGDWHDFKHVWEDVV ZLWKIDOVHWWR
YRFDOVDUHDSRSXODUIHDWXUH
6XEFRQWUDFWDUUDQJHPHQWVDUHXVHGE\WD[LDQGEXVRZQHUV ZKHUHWKHGULYHUJHWVDSHU
FHQWDJHRI WKHWDNLQJV UDWKHUWKDQDZDJH $QHFGRWDOO\ WKLVVHHPVWREHWKH
QRUPDO
DU
UDQJHPHQWZKHQWKHGULYHULVUHODWHGWRWKHRZQHU EXWQRVWXGLHVKDYHEHHQXQGHUWDNHQ
WRYHULI\WKLV
5HQWDOLQFRPH ODQGORUGLQJ LVDQRWKHULPSRUWDQWVRXUFHRI FDSLWDO EXWLQIRUPDWLRQRQ
UHQWDOLQFRPHLVQRWFROOHFWHGE\WKH1DWLRQDO6WDWLVWLFV2IILFH $VDOODUUDQJHPHQWVDUH
LQIRUPDO QRYDOXHDGGHGWD[LVFKDUJHGRUFROOHFWHG VRWKHH[WHQWRI WKHSUDFWLFH DQGWKH
YROXPHRI UHQWFROOHFWHG DUHXQNQRZQ
7KH+RXVHKROG([SHQGLWXUHDQG,QFRPH6XUYH\VGRQRWSURYLGHQXPEHUVIRUWKHSHU
FHQWDJHRI KRXVHKROGVLQYROYHGLQFDVKHDUQLQJDFWLYLWLHVRXWVLGHZDJHDQGVDODU\HDUQLQJ
$ QXPEHURI RWKHUVRXUFHVDUHLQFOXGHGLQWKHVXUYH\V³ RWKHUFDVKLQFRPH LQFRPHIURP
DJULFXOWXUH ILVKLQJDQGKDQGLFUDIWV JLIWVUHFHLYHG³ EXWQRSHUFHQWDJHEUHDNGRZQ 7KH
RQO\DYDLODEOHQXPEHUVDUHWKRVHLQWKH3RSXODWLRQDQG+RXVLQJ&HQVXV ZKLFKSUR
YLGHGSHUFHQWDJHSRSXODWLRQLQYROYHGLQIDPLO\EXVLQHVVHVRURWKHUZRUN EXWVWLSXODWHG
WKDWWKHVHZHUH
QRWIRUFDVK
DFWLYLWLHV
5HJUHWWDEO\ LQWKHDEVHQFHRI GDWDLQDXVHDEOHIRUP LWZLOOEHQHFHVVDU\WRXVHWKHVLQJOH
LQGLFDWRU ZDJHVDQGVDODU\ IRUILQDQFLDOFDSLWDO LQWKHXUEDQVXEVLVWHQFHSOXVOLYHOLKRRG
DVVHWSHQWDJRQ
/LNHZLVH QRDGGLWLRQDOFRPSRQHQWPHDVXUHVDUHDYDLODEOHWRDGGWRVRFLDORUSK\VLFDOFDS
LWDO
 3ULQFLSDOVRXUFHV
0XFKRI WKHDQDO\VLVRI 9DQXDWXOLYHOLKRRGVZLOOSUHVHQWLQIRUPDWLRQFROOHFWHGDWVHYHQ
SRSXODWLRQFHQVXVHV     DQG DQGIURPVL[DJULFXO
WXUDOFHQVXVHV    DQG 6RPHXVHZLOOEHPDGHRI RWKHU
7KHVDPHDQVZHUZDVJLYHQLQPDQ\FRQYHUVDWLRQVZLWKEXVDQGWD[LGULYHUVFRQGXFWHGE\WKHDXWKRURYHU
WKUHH\HDUV
7KH DQGFHQVXVHVZHUHDFWXDOO\ 
DJULFXOWXUDO VPDOOKROGHU VXUYH\V
EXW FROOHFWHG VLPLODU
LQIRUPDWLRQWRWKHFHQVXV

9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHQXPEHUV SDUWLFXODUO\WKH+RXVHKROG,QFRPHDQG([
SHQGLWXUH6XUYH\RI  7KHVHZLOOEHVXSSRUWHGE\PDWHULDOGUDZQIURPKHDOWKVXUYH\V
DQGVWXGLHVFRQGXFWHGE\8QLWHG1DWLRQVDJHQFLHV WKH:RUOG+HDOWK2UJDQLVDWLRQ WKH
:RUOG%DQNDQGRWKHUVRXUFHV PDLQO\GRQRUDLGIXQGHGVWXGLHV
7KHUHDUHLQDFFXUDFLHVDQGGHILFLHQFLHVWKURXJKRXWWKHGDWDVHW EXWWKHUHDUH IRUPRVWSDUW
HLWKHUDOWHUQDWLYHVRXUFHVIRUFURVVFKHFNLQJRUVXIILFLHQWO\ORQJDQGUHJXODUWLPHVHULHVWR
SURYLGHIRUYHULILFDWLRQDJDLQVWWUHQGV
:DUQLQJVDUHJLYHQZKHQILJXUHVDUHVXVSHFW
)LJXUHVIRU7RUED3URYLQFHVHH)LJXUH $KDYHQRWEHHQLQFOXGHG 7KLVSURYLQFHKDV
DVPDOOSRSXODWLRQDQGSHUFHQWDJHSDUWLFLSDWLRQQXPEHUVGHULYHGIURPVPDOOSRSXODWLRQV
FDQH[HUWDQXQGXH LQIOXHQFHRQDJJUHJDWHGYDOXHV $JJUHJDWLRQVEHORZWKHSURYLQFLDO
OHYHOKDYHQRWEHHQFRQVLGHUHGIRUUXUDOOLYHOLKRRGV 6DQPDDQG6KHIDSURYLQFHVDUHWKH
WZRSURYLQFHVZLWKXUEDQVHWWOHPHQWV /XJDQYLOOHDQG3RUW9LODUHVSHFWLYHO\
 /LYHOLKRRGDVVHWSHQWDJRQV
7KHIROORZLQJILJXUHVVKRZWKHFRPSRQHQWYDULDEOHVZKLFKZLOOEHXVHGWRFRQVWUXFWWKH
FRPSRVLWHYDULDEOHV³ WKHILYHFDSLWDOV IRUUXUDOOLYHOLKRRGVILUVW
)LJXUH  5XUDOOLYHOLKRRGDVVHWSHQWDJRQ
Natural Capital
Physical Capital
Human Capital
Social Capital
Financial Capital
cropping capacity
crop diversity
proximity
agricultural technologies
cash cropping
garden access
littoral access
forest access
garden fallow period
household size
access to information/knowledge
health
cattle production
kava production
coconut production
other livestock prodn.
wage and salary
local language fluency
church/custom adherence
provenance
rural asset 
pentagon
7KHXUEDQDVVHWSHQWDJRQ ZKLFKIROORZV VKRZVWKHQDUURZDVVHWEDVHLQILQDQFLDOFDSLWDO
DQGWKHOHVVGLYHUVHSK\VLFDODQGVRFLDOFDSLWDODVVHWV

)LJXUH  8UEDQOLYHOLKRRGDVVHWSHQWDJRQ
Natural Capital
Physical Capital
Human Capital
Social Capital
Financial Capital
cropping capacity
crop diversity
proximity
agricultural technologies
garden access
littoral access
forest access
garden fallow period
household size
access to information/knowledge
health
wage and salary
church/custom adherence
provenance
urban asset 
pentagon
 5DZGDWDVHWV
7KHORQJVHULHVRI UDZGDWDWDEOHV WKHDFFRPSDQ\LQJWHFKQLFDOQRWHVDQGVRPHWLPHVH[
WHQVLYHGLVFXVVLRQ KDYHEHHQSODFHGLQ$SSHQGL[ & 7KHUHODWLYLVHGVHWV ZKHUHWKHUDZ
YDOXHVIRUYDULDEOHVKDYHEHHQPDGHUHODWLYHWRWKHKLJKHVWYDOXHLQHDFKVHW DUHSUHVHQWHG
EHORZ $ UHIHUHQFH LVSURYLGHGZLWKHDFKWDEOH WRWKHUHOHYDQW WDEOHVDQGGLVFXVVLRQ LQ
$SSHQGL[ & WRZKLFKWKHUHDGHULVFRPPHQGHG IRUDPRUHGHWDLOHGSLFWXUH
 5HODWLYLVHGGDWDVHWV
7KHWDEOHVLQWKLVVHFWLRQVKRZWZRGDWDVHWV HDUOLHUDQGODWHU 7KHHDUOLHUGDWDVHWVDUHPRVWO\
ILJXUHVFROOHFWHGEHIRUH :KLOHWKLVJHQHUDOO\DSSOLHV WKHUHDUHDQXPEHURI H[FHSWLRQV
ZKHUHQRILJXUHVDUHDYDLODEOHEHIRUH 7KHODWHUVHWVDUH LQWKHPDLQ ILJXUHVFROOHFWHG
VLQFH :HLJKWLQJRI WKHYDULDEOHVLVJLYHQIRUHDFKFDSLWDOVHWRI DVVHWV
+XPDQFDSLWDOGDWDVHW
 KRXVHKROGVL]H
 DFFHVVWRLQIRUPDWLRQNQRZOHGJHFRPSRVLWHYDULDEOH
² VFKRROHGXFDWLRQSHUFHQW
² SURYHQDQFHORFDONQRZOHGJHSHUFHQW

² UDGLRSHUFHQW
² WHOHFRPPXQLFDWLRQVSHUFHQW
 KHDOWKFRPSRVLWHYDULDEOH
² ZHVWHUQGLHW%RG\0DVV,QGH[SHUFHQW
² XQGHUQRXULVKPHQWSHUFHQW
² LQIDQWPRUWDOLW\SHUFHQW
² PRUWDOLW\SHUFHQW
² DFFHVVWRKHDOWKSURIHVVLRQDOVSHUFHQW
(DFKRI WKHWKUHHFRPSRQHQWYDULDEOHV KRXVHKROGVL]H DFFHVVWRLQIRUPDWLRQNQRZOHGJH
DQGKHDOWK ZDVJLYHQHTXDOZHLJKWSHUFHQW
7DEOH  +XPDQ&DSLWDOUHODWLYHGDWDVHWV 5XUDODQGXUEDQ
VHW KRXVHKROGVL]H NQRZOHGJHLQIRUPDWLRQ KHDOWK KXPDQFDSLWDO
5XUDO
HDUOLHU    
ODWHU    
8UEDQ
HDUOLHU    
ODWHU    
VHH$SSHQGL[ 6HFWLRQ &
$VQRWHGLQ$SSHQGL[ & VHHS  KHDOWKLQIRUPDWLRQLVKDUGWRFRPHE\³ HDUOLHU
DQGODWHUUXUDOYDOXHVDUHWKHVDPH
(DUOLHU DQG ODWHU YDOXHV IRU WHOHFRPPXQLFDWLRQV DFFHVV DUH  FRPSDUHG ZLWK 
1RWKLQJ ROGHU ZDV IRXQG DOWKRXJK WKH WHOHSKRQH V\VWHP DOPRVW FHUWDLQO\ GDWHV IURP
FRORQLDOWLPHV DVWKHUHDUHWHOHSKRQHGLUHFWRULHVIRU3RUW9LODRIIHUHGIRUVDOHRQ
OLQH
3K\VLFDOFDSLWDOGDWDVHW
 FDVKFURSVSHUFHQW³ UXUDORQO\
 FURSSLQJFDSDFLW\DQGGLYHUVLW\SHUFHQWUXUDO³ SHUFHQWXUEDQ
² FDSDFLW\SHUFHQW
² GLYHUVLW\SHUFHQW
 DJULFXOWXUDOWHFKQRORJLHVSHUFHQWUXUDO³ SHUFHQWXUEDQ
 SUR[LPLW\SHUFHQWUXUDO³ SHUFHQWXUEDQ
)RUWKHSK\VLFDOFDSLWDOGDWDVHWHDFKYDULDEOHZDVJLYHQHTXDOZHLJKWUXUDOSHUFHQW
XUEDQSHUFHQW &URSSLQJFDSDFLW\DQGGLYHUVLW\ZHUHHTXDOO\ZHLJKWHG &DVKFURSV D
FRPSRQHQWRI WKHUXUDODVVHWV GRQRWIRUPSDUWRI WKHXUEDQDVVHWEDVH
KWWSZZZSDFLILFERRNKRXVHFRPDXFDWDORJFDWKWP 0DUFK 

7KHVHVHWVFDPHIURPWKHHDUOLHUDQGODWHUDJULFXOWXUDOFHQVXVHV H[FHSWUXUDO
FDVKFURSVODWHUZKLFKZDVGUDZQIURPWKH3RSXODWLRQDQG+RXVLQJ&HQVXV
7KHQXPEHUVLQEUDFNHWVDUHWKRVHZKLFKZRXOGKDYHDSSOLHG KDG3RSXODWLRQDQG
+RXVLQJ&HQVXVQXPEHUVIRUXUEDQFDVKFURSSLQJEHHQLQFOXGHG
7DEOH  3K\VLFDO&DSLWDOUHODWLYHGDWDVHWV 5XUDODQGXUEDQ
VHW FDVK FDSDFLW\ DJULFXOWXUDO SUR[LPLW\ SK\VLFDO
FURS GLYHUVLW\ WHFKQRORJLHV FDSLWDO
UXUDO
HDUOLHU     
ODWHU     
XUEDQ
HDUOLHU QD    
ODWHU QD    
VHH$SSHQGL[ 6HFWLRQ &
1DWXUDOFDSLWDOGDWDVHW
$FFHVVWR
 JDUGHQODQGSHUFHQW
 OLWWRUDODUHDVSHUFHQW
 IRUHVWDUHDVSHUFHQW
 IDOORZSUDFWLFHVSHUFHQW
(DFKYDULDEOHZDVHTXDOO\ZHLJKWHGLQIRUPLQJWKHFRPSRVLWHYDULDEOH ,WLVRI VRPHFRQ
FHUQ WKDW WKH NH\ YDULDEOH ODQGDFFHVV LVQRWJLYHQPRUHZHLJKW EXWRQFHZHLJKWLQJ LV
FRQVLGHUHGLWLVGLIILFXOWWRNQRZZKHUHWRVWRS
7DEOH  1DWXUDO&DSLWDOUHODWLYHGDWDVHWV 5XUDODQGXUEDQ
VHW JDUGHQ OLWWRUDO IRUHVW IDOORZ QDWXUDO
DFFHVV DFFHVV DFFHVV FDSLWDO
UXUDO
HDUOLHU     
ODWHU     
XUEDQ
HDUOLHU     
ODWHU     
VHH$SSHQGL[ 6HFWLRQ &
7KHHDUOLHUUXUDOYDOXHIRUIDOORZVHHPVVXVSLFLRXVO\KLJK DVVRPHSURYLQFHVKDGORZHUUHO
DWLYHVFRUHVLQGLFDWLQJVKRUWHUIDOORZSHULRGV &DXWLRQLVXUJHG EXWDQXPEHURI DOWHUQDWLYH
7KHUHLVQRDYDLODEOHILJXUH VRDGHIDXOWYDOXH WKDWIRUUXUDO9DQXDWX LVJLYHQ
(DUOLHUDQGODWHUJDUGHQDQGOLWWRUDOUHVRXUFHVYDOXHVDUHERWK

VRXUFHV³ %RXUNH $OOHQDQG9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHD³
DOOLQGLFDWHWKDWIDOORZSHULRGVKDYHEHHQIDOOLQJRYHUWLPHVHHGLVFXVVLRQ S 
)LQDQFLDOFDSLWDOGDWDVHW
 FDWWOHSURGXFWLRQSHUFHQW³ UXUDORQO\
 NDYDSURGXFWLRQSHUFHQW³ UXUDORQO\
 FRFRQXWSURGXFWLRQSHUFHQW³ UXUDORQO\
 RWKHUOLYHVWRFNSHUFHQW³ UXUDORQO\
 ZDJHVDQGVDODU\SHUFHQWUXUDO³ SHUFHQWIRUXUEDQ
7KHILJXUHVLQEUDFNHWVLQ7DEOH  VKRZWKHYDOXHV KDG3RSXODWLRQDQG+RXVLQJ
&HQVXVYDOXHVIRUXUEDQSURGXFWLRQEHHQLQFOXGHG
7DEOH  )LQDQFLDO&DSLWDOUHODWLYHGDWDVHWV 5XUDODQGXUEDQ
VHW FDWWOH NDYD FRFRQXWV RWKHU ZDJHV ILQDQFLDO
OLYHVWRFN FDSLWDO
UXUDO
HDUOLHU      
ODWHU      
XUEDQ
HDUOLHU QD QD QD QD  
ODWHU QD QD QD QD  
VHH$SSHQGL[ 6HFWLRQ &
7KHHDUOLHUDQGODWHUUXUDOILQDQFLDOFDSLWDOYDOXHLVDOPRVWLGHQWLFDOGHVSLWHVLJQLILFDQWVKLIWV
LQWKHFRPSRQHQWYDULDEOHVRYHUWLPH
6RFLDOFDSLWDOGDWDVHW
 ORFDOODQJXDJHVSHDNHUVSHUFHQW³ UXUDORQO\
 SURYHQDQFHSHUFHQW³ SHUFHQWIRUXUEDQ
 FKXUFKFXVWRPDGKHUHQFHSHUFHQW³ SHUFHQWIRUXUEDQ
7DEOH  6RFLDO&DSLWDOUHODWLYHGDWDVHWV 5XUDODQGXUEDQ
VHW ODQJXDJH SURYHQDQFH FKXUFKFXVWRP VRFLDOFDSLWDO
UXUDO
HDUOLHU    
ODWHU    
XUEDQ
HDUOLHU QD   
ODWHU QD   
VHH$SSHQGL[ 6HFWLRQ &

 &RPSDULVRQRI XUEDQDQGUXUDOOLYHOLKRRG
DVVHWSHQWDJRQV
 (DUOLHUSHQWDJRQV
)LJXUH  9DQXDWX/LYHOLKRRG$VVHW3HQWDJRQV (DUOLHUGDWDVHW
,QWKHHDUOLHUSHQWDJRQV)LJXUH  WKHUHODWLYHDGYDQWDJHWRUXUDOKRXVHKROGVLQWHUPV
RI WKHLUOLYHOLKRRGDVVHWEDVHLVFOHDU
7KHUHLVDVXEVWDQWLDOLQHTXDOLW\LQDVVHWV XQLWVIRUWKHXUEDQOLYHOLKRRGFRPSDUHGZLWK
IRUWKHUXUDOOLYHOLKRRG
7KHUHDUHZLGHGLVSDULWLHVLQIDYRXURI UXUDODUHDVLQVRFLDOFDSLWDO ZKHUHSURYHQDQFHZDV
UHODWLYHO\PXFKKLJKHU DQGQDWXUDOFDSLWDO ZKHUHIDOORZSHULRGVLQUXUDODUHDVZHUHDJDLQ
UHODWLYHO\PXFKORQJHU
,QILQDQFLDOFDSLWDOWKHQDUURZEDVHRI ZDJHVDQGVDODU\LVQRWVKRZLQJDVDGLVDGYDQWDJH
IRUWKHXUEDQOLYHOLKRRG
3K\VLFDODQGKXPDQFDSLWDODUHYLUWXDOO\HTXLYDOHQW
7KHHDUOLHUYDOXHIRUDGKHUHQFH LVDQDVVLJQHGYDOXH HTXDOWRWKHORZHVWYDOXHIRUSURYLQFHVLQWKH
SRSXODWLRQFHQVXV

 /DWHUSHQWDJRQV
,QWKHODWHUSHQWDJRQV)LJXUH  WKHOLYHOLKRRGDVVHWEDVHVIRUUXUDODQGXUEDQFRKRUWV
KDYHEHFRPHVLPLODULQYROXPH LQGLFDWLQJSRVLWLYHFKDQJHIRUXUEDQKRXVHKROGVDQGQHJ
DWLYHFKDQJHIRUUXUDOKRXVHKROGV 7KHVLPLODULW\LQWKHYROXPHVRI WKHDVVHWSHQWDJRQV
WKDWLVWKHRYHUDOOOLYHOLKRRGDVVHWEDVHIRUHDFKOLYHOLKRRG³ IRUUXUDODQGIRU
WKHXUEDQOLYHOLKRRG³ LQGLFDWHVWKDWQRRYHUDOODGYDQWDJHH[LVWVIRUHLWKHUUXUDORUXUEDQ
JURXSV
)LJXUH  9DQXDWX/LYHOLKRRG$VVHW3HQWDJRQV /DWHUGDWDVHW
7KHUHDUHWZRPDLQSRLQWVRI GLIIHUHQFH³ QDWXUDOFDSLWDODQGVRFLDOFDSLWDO
1DWXUDOFDSLWDODVVHWVKDYHGHFOLQHGLQUXUDOVHWWLQJV 6RFLDOFDSLWDODVVHWVIRUXUEDQKRXVH
KROGVKDYHDSSDUHQWO\LQFUHDVHG
$VZLWKWKHHDUOLHUSHQWDJRQ WKHUHLVQRDSSDUHQWGLVDGYDQWDJHWRXUEDQKRXVHKROGVLQ
WKHODFNRI GLYHUVLW\RI WKHILQDQFLDOFDSLWDODVVHWEDVH ZKHUHZDJHVDQGVDODU\ LQUHODWLYH
WHUPV DUHRYHUZKHOPLQJO\LPSRUWDQW
 3URYLVLRQDOREVHUYDWLRQV
6RPHSURYLVLRQDOREVHUYDWLRQVIURPWKHFRPSDUDWLYHDQDO\VLVRI WKHDVVHWSHQWDJRQVIRU
UXUDODQGXUEDQOLYHOLKRRGVPXVWQRZEHKLJKOLJKWHG LQRUGHUWRSURFHHGWRWKHQH[WVWHS
LQWKHDQDO\VLV

7KHXUEDQOLYHOLKRRGDVVHWEDVHKDVDSSDUHQWO\JURZQLQUHODWLYHWHUPV ZKLOHWKDWRI WKH
UXUDOOLYHOLKRRGKDVGHFUHDVHGUHODWLYHO\RYHUWLPH IURPWRWKHSUHVHQW
7KHPRVWFRQWHQWLRXVLVVXHLQWKHUHODWLYHULVHLQWKHXUEDQDVVHWEDVHLVWKHJURZWKLQVRFLDO
FDSLWDO 3ULPDULO\WKLVKDVEHHQGXHWRDULVHLQSURYHQDQFHLQXUEDQDUHDV $VSUHYLRXVO\
QRWHG WKHPRVWOLNHO\H[SODQDWLRQIRUWKLVWUHQGLVWKDWLQPLJUDWLRQWRWKHXUEDQDUHDVKDV
GHFOLQHGLQVLJQLILFDQFHDVDQDJHQWLQXUEDQSRSXODWLRQJURZWK DQGEHHQUHSODFHGE\D
JURZWKLQWKHXUEDQELUWKUDWH $VIDPLOLHVKDYHPRYHGLQWRWKHXUEDQDQGSHULXUEDQDUHDV
RYHUWKHSUHYLRXV\HDUVDQGKDYHEHFRPHVHWWOHG FKLOGUHQRI WKRVHIDPLOLHVDUH LQIDFW

QDWLYHV
RI 3RUW9LODRU/XJDQYLOOH
7ZRHOHPHQWVDULVHIURPWKLV
)LUVW DVPRUHXUEDQ
QDWLYHV
PDWXUHDQGVHHNPDUULDJHSDUWQHUV WKHOLNHOLKRRGLVWKDWWKRVH
SDUWQHUVZLOOFRPHIURPLVODQGVDQGFXOWXUHVRWKHUWKDQWKRVHRI WKHVHHNHUV
&RQQHOODQG/HD QRWH
,Q%ODFNVDQGV3RUW9LODDVPDQ\DVSHUFHQWRI DOOKRXVHKROGVZHUHLQ
LQWHULVODQGSDUWQHUVKLSVDQGIRUWKHPWRZQZDVD
QHXWUDOSODFH
RI UHVLGHQFH
HYHQLI IHZUHJDUGHG9LODDVWKHLU
SODFH
 7KHLUFKLOGUHQ ERUQLQWRZQ DUH
WKHILUVWWRORVHWKHLULVODQGDIILOLDWLRQV RYHUWLPHFUHROLVDWLRQEHFRPHVWKH
QRUPIRUXUEDQUHVLGHQWV
:KLOHWKHORVVRI LGHQWLILFDWLRQZLWKDQLVODQGDQGFXOWXUHLVFHUWDLQO\GLPLQLVKHG LI QRWORVW
LWFDQQRWEHVDLGFDWHJRULFDOO\WKDWWKLVORVVKDVQRWEHHQUHSODFHGE\HOHPHQWVRI FXOWXUH
DQGEHORQJLQJZKLFKDUHGHULYHGRWKHUZLVH³ IURPWKHXUEDQSODFHRI UHVLGHQFH IURP
FKXUFKPHPEHUVKLSRUIURPPHPEHUVKLSRI IULHQGVKLSJURXSV LQZKLFKWKHFRQQHFWLRQ
LVRIWHQWKHLVODQGLGHQWLILHGDVEHLQJWKHLVODQGRI RULJLQ EXWQRWDOZD\V %ODFNVDQGVVHH
)LJXUH $LVDWKRURXJKO\PL[HGFRPPXQLW\ZLWKSHRSOHIURPPDQ\LVODQGVOLYLQJVLGHE\
VLGH 6HDVLGHVHH)LJXUH $ DQRWKHUODUJHLQIRUPDOVHWWOHPHQWKDV E\FRQWUDVW VHSDUDWH
VHWWOHPHQWVRI 7DQQHVH 3DDPHVHDQG7RQJRDQLVODQGFRPPXQLWLHV
6HFRQG XUEDQ OHDVHKROGLQJKDVFRPH WREH LGHQWLILHG LQPDQ\ZD\VDV OLNH WUDGLWLRQDO
RZQHUVKLS DQGWKHODQGORUGWKHOHDVHKROGHURIWHQDFTXLUHVWKHVWDWXVRI SDWURQIURP
KLVWHQDQWV LQDGGLWLRQWRUHFHLYLQJOXFUDWLYHUHQWV
7KHVHHOHPHQWVVKRZKRZGLIILFXOWLWLVWRUHDFKDVDIHFRQFOXVLRQDERXWZKHWKHURQHFDQ
GLVPLVVWKHLPSURYHPHQWLQVRFLDOFDSLWDOLQWKHXUEDQOLYHOLKRRGDVDQDEHUUDWLRQ :LWKRXW
IXUWKHULQIRUPDWLRQQRFRQFOXVLRQFDQEHVDIHO\PDGH 7KHEHVWWKDWFDQEHVDLGLVWKDWLW
VHHPVWKDWWKHXUEDQOLYHOLKRRGKDVH[SHULHQFHGDULVHLQVRFLDOFDSLWDO GHVSLWHGHFUHDVHV
LQFKXUFKFXVWRPDGKHUHQFHDQGGHVSLWHWKHODQJXDJHRI WKHXUEDQDUHDV %LVODPD EHLQJD
FUHROHODQJXDJH ZKLFKFRQIHUVQRFXOWXUDORUVRFLDOEHQHILWVRQLWVVSHDNHUV 7KLVLQFUHDVH
:KLOHWKHUHDUHQR
UDVNRO
JDQJVLQ9DQXDWX WKHUHDUHJURXSVZKRDVSLUHWRWKDWVWDWXV DQGWKH\IXQFWLRQ
DVLQWHUPHGLDULHVLQVXFKVHFWRUVRI WKHLQIRUPDOHFRQRP\DVWKHWUDGHLQPDULMXDQD ZKLFKLVXQPHDVXUHG EXW
DQHFGRWDOO\TXLWHODUJH
8UEDQ OHDVHVKDYHQRWEHHQ WUHDWHGH[WHQVLYHO\ LQ WKLV VWXG\ EHFDXVHWKH\DUHRXWVLGHWKHVFRSHRI WKH
VWXG\ :KHQWKH*RYHUQPHQWVHWWOHGWKHERXQGDULHVRI WKHXUEDQDUHDDQGUHDFKHGDQDJUHHPHQWZLWKWKH,ILUDQ
WUDGLWLRQDORZQHUVIRU WKDW ODQG LWZDVGHFLGHGWKDWXUEDQVHWWOHPHQWZRXOGEHDFKLHYHGE\ LQVWLWXWLQJXUEDQ
OHDVHV ZKLFKDUHHTXLYDOHQWWRKRXVHDOORWPHQWVLQDUHD DQGFDQEHWUDQVIHUUHGRUVROGLQPXFKWKHVDPHPDQQHU
DVODQGKHOGLQIHHVLPSOH 8UEDQGZHOOHUVUHJDUGWKHVHXUEDQOHDVHVDV
VHFXUH
 DQGWKHGZHOOLQJVFRQVWUXFWHGRQ
WKHPUHIOHFWWKDW 7KH\DUHIDUPRUHVXEVWDQWLDOWKDQWKHGZHOOLQJVHUHFWHGLQWKHSHULXUEDQDUHDV RXWVLGHWKH
XUEDQERXQGDULHV
$OWKRXJK%LVODPDKDVWKHVWDWXVRI 
QDWLRQDOODQJXDJH
DQGLVZLGHO\XVHGLQWKHFRPPXQLW\ LQSDUOLDPHQW
LQOHJDOGRFXPHQWVDQGLQVRPHSDUWVRI QHZVSDSHUV WKHUHDUHYLUWXDOO\QRRWKHUSXEOLVKHGZRUNVWRLWVFUHGLW
7KHHGXFDWLRQV\VWHPLVHLWKHUDQJORSKRQHRUIUDQFRSKRQH

LQVRFLDOFDSLWDOPD\DOVREHD GHIDFWR UHFRJQLWLRQWKDWWKHLQIRUPDOVHWWOHUVDUHWKHUHWRVWD\
DQGWKDW WKHVRFLDOXSKHDYDO LQYROYHG LQWU\LQJWRXQVHDW WKHPUHQGHUVDQ\DVVHUWLRQRI
FXVWRPULJKWVE\EXOOGR]HU DQGSROLFHDFWLRQOHVVOLNHO\DVWLPHJRHVE\
7KHGHFOLQHLQQDWXUDOFDSLWDOLQUXUDOOLYHOLKRRGVLVGXHH[FOXVLYHO\WRWKHFKDQJHLQIDOORZ
SUDFWLFHVRYHUWKHSHULRGFRYHUHGE\WKHDJULFXOWXUDOFHQVXVHV³ WR ,WKDVEHHQ
QRWHGHOVHZKHUHVHH$SSHQGL[&S WKDWLWLVGLIILFXOWWRPDNHGHILQLWLYHMXGJHPHQWV
RQIDOORZSUDFWLFHV DQGWKDWVKRUWHUIDOORZSHULRGVPD\EHDSSURSULDWH 1HYHUWKHOHVV WKH
HYLGHQFHSUHVHQWHGE\$OEHUVDQG*ROGEDFK EDFNHGE\WKH%RXUNHVWXGLHV%RXUNH
 %RXUNHHWDO  VHHPVFRPSHOOLQJ 7KLVHYLGHQFHZLOOEHWHVWHGLQPRUHGHWDLOLQ
WKHIROORZLQJFKDSWHU 6HHPLQJO\ WKHGHFOLQHLQIDOORZSHULRGVGRHVUHSUHVHQWDUHGXFWLRQ
LQWKHUXUDOOLYHOLKRRGDVVHWEDVH
%RXUNH DUJXHV³
7KUHHIDFWRUVKDYHGULYHQWKHFKDQJHLQDJULFXOWXUDOV\VWHPV SRSXODWLRQJURZWK
GHVLUHIRUFDVKLQFRPHWKURXJKFDVKFURSSLQJ DQGFKDQJLQJVRFLDOYDOXHV
+HQRWHVWKDWWKHUHKDYHEHHQ\LHOGLPSURYHPHQWVIURPWKHLQWURGXFWLRQRI PRUHSURGXF
WLYHURRWFURSFXOWLYDUV ZKLFKPD\DOVRKDYHLQIOXHQFHGWKHVKRUWHQLQJRI IDOORZV
7KHODWWHUWZRVXJJHVWHGUHDVRQVIRUGHFOLQLQJIDOORZSHULRGVDUHQRWEH\RQGFKDOOHQJH EXW
WKHUHDOGDQJHULVWKDWWKHFKDQJHLQWKHQDWXUHRI UHJURZWKIURPZRRG\ KLJKUHJURZWK WR
YLQHVDQGVKRUWJUDVVHVPD\EHLUUHYHUVLEOH ZLWKRXWGHOLEHUDWHLQWHUYHQWLRQ
'XULQJ WKHFURSSLQJSHULRG ZHHGLQJ OHDGV WRD UHODWLYHGHFOLQH LQSLRQHHU
ZRRG\VSHFLHVFRPSDUHGWRLQYDGLQJJUDVVHV :KLOHJUDVVHVDUHDOVRUHPRYHG
GXULQJZHHGLQJ WKH\DUHDEOHWRVHWVHHGEHWZHHQZHHGLQJV WKHUHE\DXJPHQW
LQJWKHLUSUHVHQFHDVFURSSLQJFRQWLQXHV
,I WKHUHODWLYHSUHVHQFHRI ZRRG\SLRQHHUV LVVXIILFLHQWO\VPDOO VXFFHVVLRQ
GXULQJWKHIDOORZPD\EHGHIOHFWHGWRDVWDEOHJUDVVUHJLPH UHVXOWLQJLQDQ
LUUHYHUVLEOHORVVRI IRUHVWFRYHUDQGDSHUPDQHQWORVVRI DJULFXOWXUDOLQFRPH
$OEHUVDQG*ROGEDFK 
$ IXUWKHUGLPHQVLRQFDQEHDGGHGWRWKHVHFRQFHUQV
$WWKH$VLD3DFLILF)RUHVW,QYDVLYH6SHFLHV&RQIHUHQFHLQ.XQPLQJ$XJXVW 
%DNHRDQG4DUDQLUHSRUWHGPDMRUFRQFHUQVZLWKLQYDVLYHVSHFLHV (FXDGRU/DXUHO
&RUGLDDOOLRGRUDZDVLQWURGXFHGWR9DQXDWXLQWKHVDVDSRVVLEOHWLPEHUUHVRXUFH 7KH
PDUNHWIRUWKHWLPEHUFROODSVHGDQGWKHWUHHVDUHQRZLQYDGLQJQDWLYHIRUHVWVRQWKHHLJKW
LVODQGVZKHUHWKH\ZHUHWULDOOHG
0LOHDPLQXWHZHHG0LNDQLDPLFUDQWKDDQG(OHSKDQWJUDVV3HQQLVHWXPSXUSXUHXPKDYHKDG
PDMRUDGYHUVHLPSDFWVRQ(IDWH DVKDVWKH
FRQIOLFWWUHH
/HXFDHQDOHXFHSKDOD ZKLFKZDV
LQWURGXFHGDVD
QLWURJHQIL[DWLQJ
WUHHDQGDVFDWWOHIHHG EXWLVQRZSULPDULO\JDWKHUHGIRU
ILUHZRRG
%DNHR DQG4DUDQL  QRWH WKDW /HXFDHQD 
FDQ IRUPGHQVHPRQRVSHFLILF WKLFNHWV
DQGLVYHU\GLIILFXOWWRHUDGLFDWHRQFHHVWDEOLVKHG UHQGHULQJH[WHQVLYHDUHDVXQXVDEOHDQG
LQDFFHVVLEOH

,I WKHUHJURZWKSUREOHPLQFOXGHVLQWURGXFHGSHVWVSHFLHV WKHGLIILFXOWLHVLQYROYHGLQHUDG
LFDWLRQRI WKHYLQHVDQGJUDVVHVDQGUHHVWDEOLVKPHQWRI QDWLYHIRUHVWUHJURZWKDUHFRP
&RQQHOO QRWHVWKDWVXFKDFWLRQVDV
EXOOGR]LQJ
LQIRUPDOGZHOOLQJVLVUHJDUGHGDV
SXULILFDWLRQ


SRXQGHG 7KLVSUREOHPRI LOO FRQFHLYHGLQWURGXFWLRQVRI H[RWLFVSHFLHVWR9DQXDWXZLOO
EHGHDOWZLWKPRUHIXOO\LQWKHQH[WFKDSWHU
7KLVGLVFXVVLRQRI HQYLURQPHQWDOGHJUDGDWLRQKDVEHHQFRQILQHGWRDWWHQXDWHGIDOORZDQG
LWVSRVVLEOHFRQVHTXHQFHV 7KHUHLVDQHHGWRNHHSLQPLQGWKHPRUHJHQHUDOSUREOHPV
DVVRFLDWHGZLWK D GHFOLQH LQ QDWXUDO FDSLWDO DVVHWV 5HHI  DQG VKRUHGDPDJH DQGGHIRU
HVWDWLRQDUHRXWVLGHWKHFRQWURORI UXUDOSRSXODWLRQV EXWWKHUHDUHLQVWDQFHVZKHUHWKH\
KDYHFRQWULEXWHGWRWKHGHJUDGDWLRQRI QDWXUDOUHVRXUFHV 6KDUNILQQLQJDQGEHFKHGHPHU
KDUYHVWLQJSUDFWLVHGE\YLOODJHUVKDYHFRQWULEXWHGWRDGHFOLQHLQWKHVHVSHFLHV 5LYHULQH
VWUHDPDQGODJRRQSROOXWLRQIURPRYHUVHWWOHPHQWDQGODWULQHFRQWDPLQDWLRQSUHVHQWIXU
WKHUWKUHDWV
7RVXPPDULVHWKHREVHUYDWLRQVWKXVIDU³
L 7KHFKDUDFWHULVDWLRQRI UXUDODQGXUEDQOLYHOLKRRGVDV
VXEVLVWHQFH
RU
H[FKDQJH
LV
VHHQWREHPLVOHDGLQJ EHFDXVHXUEDQKRXVHKROGVZHUHVKRZQDVKDYLQJOLYHOLKRRG
DVVHWVPRUHFKDUDFWHULVWLFRI VXEVLVWHQFHSOXVOLYHOLKRRGV :DJHVDQGVDODULHVHDUQLQJV
ZHUHVKRZQWREHLQVXIILFLHQWIRUDVXVWDLQDEOHH[FKDQJHOLYHOLKRRG
LL 6HSDUDWHFRQVLGHUDWLRQRI WKHOLYHOLKRRGVRI WKHWZRXUEDQFRKRUWV WKHpOLWHDQGWKH
SUROHWDULDW SURYHGLPSRVVLEOHEHFDXVHRI DODFNRI GLVDJJUHJDWHGLQIRUPDWLRQ
LLL 7KHDVVHWSHQWDJRQVVKRZHGWKDWUXUDODQGXUEDQSRSXODWLRQVKDYHVLPLODUVWRUHVRI
OLYHOLKRRGDVVHWV EXWWKDWWKHDVVHWEDVHIRUXUEDQSRSXODWLRQVLVOHVVGLYHUVH ZKLFK
PD\PHDQWKDWLWLVPRUHULVNSURQH
LY :KHQWKHHDUOLHUDQGODWHUDVVHWSHQWDJRQVDUHFRPSDUHG DGHFOLQHLQDVVHWVIRUUXUDO
SRSXODWLRQVLVLQGLFDWHG DQGWKHGHFOLQHLQIDOORZSUDFWLFHVLQUXUDODUHDVLVLPSOLFDWHG
LQWKLVGHFOLQH LQQDWXUDOFDSLWDO WKHPRVWVLJQLILFDQWIHDWXUH $SSDUHQWJURZWK LQ
WKHXUEDQDVVHWEDVH LVFRQWHQWLRXV DQGOLNHO\WREHDUHIOHFWLRQRI DVKRUWFRPLQJ
LQPHWKRG 7KHVHOHFWLRQRI YDULDEOHVPHDVXUHGWRPDNHXSVRFLDOFDSLWDOLQFOXGHG
SURYHQDQFH SHRSOHOLYLQJZKHUHWKH\ZHUHERUQ +RZHYHU DQ\SURSRVHGDGYDQWDJH
WREHLQJERUQLQXUEDQDUHDV SDUWLFXODUO\LQWKHLQIRUPDOVHWWOHPHQWV LVDWRGGVZLWK
REVHUYHGUHDOLW\
 :RUNLQJPRGHO
%H\RQGWKLVSRLQW WKHVWXG\PRYHVIURPWKHIUDPHZRUN
VOLYHOLKRRGSODWIRUPWRDQH[
DPLQDWLRQRI WKHHIIHFWVRI WKHDFFHVVPRGLILHUVDQGFRQWH[WXDOHYHQWVVKRFNVDQGWUHQGV
ZKLFKPHGLDWHWKHSURFHVVE\ZKLFKDOLYHOLKRRGSODWIRUPLVFRQYHUWHGWRDOLYHOLKRRG YLDD
UDQJHRI VWUDWHJLHV 8VHZLOOEHPDGHRI HDUOLHUDQGODWHUDVVHWSHQWDJRQVWRLGHQWLI\HIIHFWV
RI WKRVHPHGLDWLQJSURFHVVHV ,QSUHSDUDWLRQ DZRUNLQJPRGHOLVSURSRVHG WRWHVWWKH
PRVWREYLRXVHIIHFW WKHGHFOLQHLQQDWXUDOFDSLWDOIRUUXUDOKRXVHKROGV
%HIRUHSURSRVLQJ WKHPRGHO LWZRXOGEHXVHIXO WR UHYLVLW WKH IORZV LQ WKH IUDPHZRUN
PRGHO 6RPHWLPHKDVQRZEHHQVSHQWEXLOGLQJXSDSLFWXUHRI OLYHOLKRRGDVVHWVIRUUXUDO
DQGXUEDQKRXVHKROGV ,WKDVEHHQQRWHGWKDWWUHQGV ERWKRI ULVHDQGIDOO HPHUJHGLQ
WKHVWRUHRI DVVHWVRYHUWLPH DVKRXVHKROGVUHVSRQGHGWRHYHQWV³ FKDQJHVLQSROLWLFDO
HQYLURQPHQW PDUNHWVDQGSROLFLHV FKDQJHVLQWKHQDWXUDOHQYLURQPHQW 7KHVHUHVSRQVHV
IORZWKURXJKWRDIIHFWFKRLFHLQOLYHOLKRRGVWUDWHJLHV DQGWKHRXWFRPHRI WKRVHFKDQJHVLQ
VWUDWHJLHVIORZVEDFNWRDIIHFWWKHVWRUHRI OLYHOLKRRGDVVHWV
7KHGHFOLQHLQQDWXUDOFDSLWDOLQWKHUXUDOVXEVLVWHQFHSOXVOLYHOLKRRGLVRQHRI WZRSURPL
QHQWIHDWXUHVWRFRPHIURPWKHDQDO\VLVRI WKHOLYHOLKRRGDVVHWSHQWDJRQV DQGWKHPRVW

SURPLQHQWFRPSRQHQWRI WKDWGHFOLQHKDVEHHQWKHGHFOLQHLQIDOORZ 7KHXQFHUWDLQW\RI
WKHLPSURYHPHQWLQVRFLDOFDSLWDOLQWKHXUEDQVXEVLVWHQFHSOXVOLYHOLKRRGKDVDOUHDG\EHHQ
QRWHG DQGDOPRVWFHUWDLQO\UHSUHVHQWVDUHVLGXDOSUREOHPZLWKWKHLQLWLDOVHOHFWLRQRI WKH

SURYHQDQFH
YDULDEOH
:KDWLVQHHGHGLVDQH[SODQDWLRQIRUWKHGHFOLQHLQIDOORZSHULRGV DFKDQJHLQSUDFWLFHE\
WKHVXEVLVWHQFHJDUGHQHUV ,I WKHIUDPHZRUNPRGHOLVWRSURYHXVHIXO DQH[SODQDWLRQIRU
WKLVFKDQJHVKRXOGDULVHRXWRI WKHH[DPLQDWLRQRI WKHPRGLI\LQJDJHQWV DQGWKHWUHQGV
DQGVKRFNVZKLFKKDYHFRQWULEXWHGWRWKDWGHFOLQH
)URPWKHHDUOLHURSWLPDO ODQGXVHGLVWULEXWLRQSURMHFWLRQV ODQGXVHSUHVVXUHFDXVHGE\
ZLWKGUDZDOVWROHDVHKROGZDVLGHQWLILHGLQ6KHIDSURYLQFH SDUWLFXODUO\IRU(IDWHLVODQG ,I
WKHZRUNLQJPRGHOWHVWVWKDWDVVHUWLRQ LWPD\EHSRVVLEOHWRFRQILUPWKHHIIHFWVRI WKH
ODQGERRPRQVXEVLVWHQFHSOXVKRXVHKROGV RULWPD\EHWKDWWKHUHDUHRWKHUIDFWRUVZKLFK
ZLOOEHUHYHDOHG


&KDSWHU
9DQXDWXOLYHOLKRRGV
0RGLILHUV VWUDWHJLHVDQG
RXWFRPHV
 &RQWH[WXDODQGVWUXFWXUDOHOHPHQWV
)LJXUH  0RGLI\LQJIDFWRUVDQGFRQWH[WXDOEDFNJURXQG
)LJXUH  VKRZVWKHDUHDRI (OOLV
IUDPHZRUNZKLFKLVQRZWREHH[DPLQHG 7KH

WDVNVIRUFROXPQ$ KDYHEHHQFRPSOHWHG DQGFRQVLGHUDWLRQQRZPRYHVWRFROXPQV% DQG
&
:KLOHIHZGLIILFXOWLHVDUHSUHVHQWHGLQDTXDOLWDWLYHDQDO\VLVRI WKHPRGLI\LQJHIIHFWRI VRFLDO
UHODWLRQV LQVWLWXWLRQVDQGRUJDQLVDWLRQVRQWKHGHSOR\PHQWRI OLYHOLKRRGDVVHWV DQGRI WKH
HIIHFWRI FRQWH[WXDOWUHQGVDQGVKRFNV DTXDQWLWDWLYHDQDO\VLVLVPRUHGLIILFXOW
7RRYHUFRPHWKLVSUREOHP LQFRQVWUXFWLQJWKHDVVHWSHQWDJRQV WZRGDWDVHWVZHUHFRP
SLOHG DQHDUOLHUDQGDODWHUVHW &KDQJHVLQWKHYDULDEOHYDOXHVDUHOLQNHGWRWKHHIIHFWVRI
PRGLI\LQJDJHQWVDQGFKDQJLQJFRQWH[WV
$OUHDG\ WKHGHFOLQHLQUXUDOQDWXUDOFDSLWDOKDVEHHQKLJKOLJKWHG $ ZRUNLQJPRGHOZLOO
EHXVHGWRWHVWIRUFDXVHVRI WKHGHFOLQHLQIDOORZSHULRGV 7KHDSSDUHQWLQFUHDVHLQVRFLDO
FDSLWDOLQXUEDQDUHDVLVODUJHEXWSUREDEO\DQDUWHIDFWRI DSRRUO\FKRVHQYDULDEOH 7KHVH
ZHUHWKHPDMRUIHDWXUHV EXWRWKHUVZHUHSUHVHQW 2QFHWKHVHRWKHUIHDWXUHVKDYHEHHQ
LGHQWLILHGDQGTXDQWLILHG SDUWLFXODUH[WHUQDOLQIOXHQFHV³ VKRFNV WUHQGVRUWKHDFWLRQVRI
LQVWLWXWLRQV WKHLUSROLFLHVRUWKHLUSURFHVVHVZKLFKZHUHLPSOLFDWHGLQWKHFKDQJH³PD\
EHVXJJHVWHG
7KHVHFKDQJHVLQYDULDEOHYDOXHVRYHUWLPHDSSHDUEHORZ ZLWKUXUDODQGXUEDQVHWVWUHDWHG
VHSDUDWHO\
5XUDOOLYHOLKRRGDVVHWV
)LJXUH  9DQXDWXUXUDOVXEVLVWHQFHSOXVOLYHOLKRRGDVVHWSHQWDJRQV
(DUOLHUDQGODWHUGDWDVHWV

$VQRWHGHDUOLHU WKHYROXPHRI WKHUXUDOOLYHOLKRRGDVVHWSHQWDJRQVKUXQNE\SHUFHQW
RYHUDOO
7KHDUHDRI WKHHDUOLHUUXUDOSHQWDJRQLVXQLWV WKHODWHUXQLWV
)RUHDFKRI WKHILYHFDSLWDOV WKHLQGLYLGXDOPRYHPHQWVEHWZHHQWKHHDUOLHUDQGWKHODWHU
YDOXHVZHUH
1DWXUDOFDSLWDO³ XQLWVGHFUHDVH
7KHGHFOLQHLQQDWXUDOFDSLWDOLVODUJHO\GXHWRWKHGHFOLQHLQIDOORZSHULRGV 7KHVLJQLIL
FDQFHRI WKLVGHFOLQHLVTXHVWLRQHGE\VRPH$OOHQ 9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH
 PD\EH%RXUNHDQGFRQGHPQHGRXWRI KDQGE\$OEHUVDQG*ROGEDFKDV
SURGXFLQJLUUHYHUVLEOHHQYLURQPHQWDOFKDQJH 7KHUHLVOLWWOHGRXEWWKDWIDOORZSHULRGVKDYH
VKRUWHQHGTXLWHGUDPDWLFDOO\ DQGWKDWRYHUWKHQH[WGHFDGHDFOHDUHUSLFWXUHPD\HPHUJH
RI WKHHIIHFWVRI DQDWWHQXDWHGIDOORZ 7KLVVKRUWHQLQJRI IDOORZSHULRGVLVREVHUYHGDFURVV
0HODQHVLDDQGRWKHU3DFLILFORFDWLRQV%RXUNH
6RFLDOFDSLWDO³ GHFUHDVH
7KHGHFOLQHLQVRFLDOFDSLWDOLVGXHODUJHO\WRGHFOLQLQJQXPEHUVRI ORFDOODQJXDJHVSHDNHUV
DQGLQFKXUFKRUFXVWRPDGKHUHQFH EXWSURYHQDQFHKDVDOVRGHFOLQHG 9DUL%RJLUL
)ULHGODHQGHUDQG1HWWOHDQG5RPDLQHKDYHDOODGGUHVVHGWKHFRQVHTXHQFHV
RI WKHGHFOLQHDQGGLVDSSHDUDQFHRI ORFDOODQJXDJHV
3K\VLFDOFDSLWDO³ GHFUHDVH
7KHGHFOLQHLQSK\VLFDOFDSLWDOLVDOPRVWHQWLUHO\GXHWRDWHQGHQF\WRZDUGVVSHFLDOLVDWLRQ
LQWKHSURGXFWLRQRI FDVKFURSV ZLWKWKHFRQVHTXHQFHWKDWWKHUHLVDUHODWLYHGRZQZDUG
PRYHLQWKHFRPSRVLWHYDOXH $ TXLFNJODQFHDW7DEOH & ZLOOYHULI\WKLVSKHQRPHQRQ
/LQNHGWRWKLVDUHFOLPDWHDVSHFWV 7KHQRUWKHUQLVODQGVDUHWRRKRWWRJURZFRIIHH WKH
VRXWKHUQLVODQGVWRRFROGIRUFRFRD
+XPDQFDSLWDO³ LQFUHDVH
+XPDQFDSLWDOJUHZVOLJKWO\LQUHODWLYHWHUPV ZLWKLPSURYHPHQWVLQKHDOWKDQGDFFHVVWR
NQRZOHGJHEHLQJWKHFDXVH $ GHFOLQHLQVFKRRODWWHQGDQFHEHWZHHQWKH+RXVLQJDQG
3RSXODWLRQ&HQVXVDQGWKH0XOWLSOH,QGLFDWRU&OXVWHU6XUYH\6KXDLEDQG5DKPDQ
KDVQRWEHHQERUQHRXWE\WKH+RXVLQJDQG3RSXODWLRQ&HQVXV ZLWKILJXUHVUHWXUQLQJ
FORVHUWRWUHQG9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH LY
)LQDQFLDOFDSLWDO³ LQFUHDVH
$OWKRXJKWKHFRPSRVLWHPHDVXUH ILQDQFLDOFDSLWDO UHPDLQHGWKHVDPH LWVFRPSRQHQWPHD
VXUHVVKRZHGFRQVLGHUDEOHPRYHPHQW &DWWOHSURGXFWLRQJUHZ NDYD FRFRQXWVDQGRWKHU
OLYHVWRFNGHFOLQHG ZDJHVDQGVDODU\JUHZVOLJKWO\ LQUHODWLYHWHUPV EXWUHPDLQHGDYHU\
VPDOOFRPSRQHQWRI OLYHOLKRRG 7KHUHODWLYHO\ORZYDOXHLVGXHWRWZRFDXVHV 6SHFLDOLVHG
SURGXFWLRQFDXVHVH[WUHPHVLQUHODWLYHYDOXHV DQGZDJHVDQGVDODU\YDOXHVDUHYHU\ ORZ
UHODWLYHWRXUEDQYDOXHV
,I ZHVXPPDULVHWKHGHFOLQLQJPHDVXUHVE\JURXSLQJWKHFURSSLQJDFWLYLWLHV ZHKDYHWKUHH
PDLQWUHQGV
L GHFOLQHLQSHUFHQWDJHRI KRXVHKROGVJURZLQJDOOFDVKFURSV³ FRIIHH FRFRD SHSSHU
YDQLOOD FDWWOH NDYD FRFRQXWDQGRWKHUOLYHVWRFN
$ FDXWLRQDU\UHPLQGHULVUHTXLUHGKHUH 3URGXFWLRQPD\KDYHULVHQLQYROXPH ZLWKVSHFLDOLVDWLRQRUDQ\
QXPEHURI RWKHUFDXVHV EXWWKHSHUFHQWDJHRI KRXVHKROGV SDUWLFLSDWLQJ KDVGHFOLQHG

LL VKRUWHQLQJRI IDOORZ
LLL ORVVHV LQ ORFDO ODQJXDJHXVH GHFOLQH LQSURYHQDQFH DQGGHFOLQH LQ FKXUFKFXVWRP
DGKHUHQFH
8UEDQOLYHOLKRRGDVVHWV
%\FRQWUDVW WKHXUEDQOLYHOLKRRGH[SHULHQFHGDSHUFHQWH[SDQVLRQLQWKHDVVHWEDVH
)LJXUH  9DQXDWXXUEDQVXEVLVWHQFHSOXVOLYHOLKRRGDVVHWSHQWDJRQV
(DUOLHUDQGODWHUGDWDVHWV
7KHDUHDRI WKHHDUOLHUXUEDQSHQWDJRQLVXQLWV
7KHDUHDRI WKHODWHUXUEDQSHQWDJRQLVXQLWV
)RUWKHILYHFDSLWDOV WKHFKDQJHVLQYDOXHDUH
1DWXUDOFDSLWDO³ XQLWVLQFUHDVH
7KLV LPSURYHPHQW LVKLJKO\ VXVSHFWDV LW LVGXH WR ODUJH ULVHV LQSHUFHQWDJHZLWK IRUHVW
DFFHVVVHH7DEOH  7KDWUHODWLYHULVHLQIRUHVWDFFHVVLVGXHLQPRVWSDUWWRDUHODWLYH
GHFOLQHLQUXUDODFFHVV DFORVLQJRI WKHJDS 7KHODWHUILJXUHFDPHIURPDTXHVWLRQRQVROLG
IXHOXVHLQWKH0XOWLSOH,QGLFDWRU&OXVWHU6XUYH\6KXDLEDQG5DKPDQ 7KH
FHQVXVTXHVWLRQDOVRDVNHGDERXWVROLGIXHOXVH 7KHUHZDVDUHDOXSZDUGPRYHVHHWDEOH
RQS  EXWLWPD\KDYHEHHQDUHVXOWRI PRUHKRXVHKROGVEX\LQJZRRGDQGFKDUFRDO

DWWKHPDUNHW UDWKHUWKDQFROOHFWLQJIRUHVWUHVRXUFHV $VWKDWFDQQRWEHGHWHUPLQHG WKLV
DSSDUHQWIHDWXUHZLOOQRWEHIXUWKHUFRQVLGHUHG
6RFLDOFDSLWDO³ LQFUHDVH
$ KLJKHUYDOXHIRUSURYHQDQFHLVWKHPDLQFRQWULEXWRUVHHGLVFXVVLRQ S 
,WLVSRVVLEOHWKDWVHFRQGJHQHUDWLRQVLQLQIRUPDOVHWWOHPHQWVPD\KDYHDFFXPXODWHGVRPH
UHFRJQLWLRQRI ULJKWVRYHUWLPH 7KHVHZRXOGLQFOXGHWKRVHULJKWVUHFRJQLVHGE\QHLJKERXUV
³ ULJKWVWRJDUGHQDUHDV WUHHV KRXVLQJDQGODQG 7KHVH
ULJKWV
 EHFDXVHWKH\DUHFRQVHQ
VXDO DUHRIWHQVHHQDV
FXVWRP
 LQWKHVDPHZD\ DV%ROWRQUHSRUWV WKDWFKLHIVDUH
JLYHQSRZHUZLWKLQXUEDQLQIRUPDOFRPPXQLWLHVE\FRQVHQVXV
7KHDSSDUHQWGHFOLQHLQFKXUFKDQGFXVWRPIROORZHUVLVSUREOHPDWLFDO DVFXVWRPDGKHUHQFH
LVWKHPDMRUFDXVH :KDWWKHFXVWRPQXPEHUVPD\WUXWKIXOO\EHZLOOUHPDLQVRPHWKLQJRI
DP\VWHU\
3K\VLFDOFDSLWDO³ QRFKDQJH
+XPDQFDSLWDO³ LQFUHDVH
+XPDQFDSLWDOKDVULVHQDVDIXQFWLRQRI DQLPSURYHPHQWLQDFFHVVWRNQRZOHGJH 7KLVLV
PDLQO\GXHWRLPSURYHGDFFHVVWRWHOHFRPPXQLFDWLRQVVHUYLFHV
,WLVLPSRUWDQWWRQRWHWKDWDQRWKHUFRPSRQHQWLQWKLVPHDVXUHLVVFKRROHGXFDWLRQ ZKLFK
VKRZHGDGHFOLQHLQXUEDQDUHDV $ SHUFHQWUDWHRI FKLOGUHQZKRKDGDWWHQGHGVFKRRO
LQ3RUW9LODLQKDGGURSSHGWRSHUFHQWLQ ZKLOHLQ/XJDQYLOOHSHUFHQW
GURSSHGWRSHUFHQW9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH DQG6KXDLEDQG
5DKPDQ  +RZHYHU WKH+RXVLQJDQG3RSXODWLRQ&HQVXVUHVXOWVLQGLFDWHG
DUHWXUQWRWUHQGV ZLWKXUEDQVFKRRODWWHQGDQFHDWSHUFHQW 7KHGHFOLQHPD\KDYH
EHHQGXHWRVDPSOHYHUVXVIXOOFRXQWGLIIHUHQFHV
)LQDQFLDOFDSLWDO³ QRFKDQJH
7KHUHLVDKLJKGHSHQGHQFHRQZDJHVDQGVDODU\ $ KLJKGHSHQGHQFHRQZDJHVDQGVDODU\
HDUQLQJLVRI OLWWOHFRQFHUQLQWLPHVRI ORZXQHPSOR\PHQW EXWZKHUHXQHPSOR\PHQWOHYHOV
DUHKLJK DVWKH\DUHLQWKHWZRXUEDQDUHDV LWLVKLJKO\SUREOHPDWLF
&KDQJHVLQXUEDQOLYHOLKRRGDVVHWVKDYHWZRPDLQWUHQGV³
L LPSURYHPHQWVLQWHOHFRPPXQLFDWLRQVDFFHVV
LL PXFK KLJKHU SHUFHQWDJH RI  
QDWLYHV
 RI  3RUW9LOD DQG/XJDQYLOOH³ KLJKHU XUEDQ
SURYHQDQFH
)RUHDFKRI WKHVHILYHPDLQWUHQGVWKUHHUXUDODQGWZRXUEDQ PRGLI\LQJDJHQWVDQGVKRFNV
DQGWUHQGVZKLFKPD\KDYHFRQWULEXWHGWRWKHFKDQJHVLQYDOXHQHHGWREHDVVHVVHG
(OOLV DVZLOOEHUHFDOOHG ZDVDEOHWRLVRODWHPRGLI\LQJDJHQWVXVLQJIRFXVJURXSGLV
FXVVLRQV +DYLQJLGHQWLILHGDQGTXDQWLILHGWKHILYHPDMRUFKDQJHV ZHQRZFDQYDVVSRVVLEOH
PRGLI\LQJIDFWRUVDQGWUHQGVDQGVKRFNVZKLFKPD\EHLPSOLFDWHGLQWKHFKDQJHV
7KHFDQGLGDWHVIRUFDXVDOLW\DUHVKRZQLQ7DEOH  ZKLFKLGHQWLILHVPRGLI\LQJHOHPHQWV
WKHQVKRFNVDQGWUHQGVWRZKLFKWKHPRYHPHQWLQWKHOLYHOLKRRGDVVHWEDVHPLJKWEHDW
WULEXWHG
6RPHRI WKHSRVVLEOHFDXVHVDUHEH\RQGWKHVFRSHRI WKHZRUNLQJPRGHO ZKLFKFRQFHQ
WUDWHVRQUXUDOODQGSUHVVXUH EXWWKH\VWLOOUHTXLUHLQYHVWLJDWLRQ 7KHVHZLOOEHGHDOWZLWK
ILUVW 7KHSDUWLFXODUGHFOLQHLQWKHDVVHWEDVHWRZKLFKWKHZRUNLQJPRGHODSSOLHVLVWKH

GHFOLQHLQQDWXUDOFDSLWDO HVSHFLDOO\WKDWDWWULEXWDEOHWRVKRUWHQLQJIDOORZSHULRGV 7KLVZLOO
EHGHDOWZLWKODVW 7KLVSODQLVUHIOHFWHGLQWKHSODFHPHQWRI LWHPVLQWKHWDEOHDQGWKH\ZLOO
EHGLVFXVVHGLQWDEOHRUGHU
7DEOH  0HGLDWLQJHIIHFWVRQOLYHOLKRRGDVVHWV
DVVHW PRGLI\LQJHOHPHQWV VKRFNVDQGWUHQGV
XUEDQ
LPSURYHGWHOH GHUHJXODWLRQ JUHDWHUFRYHUDJH
FRPPXQLFDWLRQV
XUEDQSURYHQDQFH LQIRUPDOODQGWHQXUH FUHROLVDWLRQ
GHFOLQLQJVFKRRO
DWWHQGDQFH
UXUDO
SURGXFWLRQSHUFHQWDJH SUREOHPVZLWK9&0% IDOOLQJSULFHV
GHFOLQH (8 EDQRQNDYD VSHFLDOLVDWLRQ
LPSRUWV
VRFLDOFDSLWDOGHFOLQH GRQRUDLGSULRULWLHV KHLJKWHQHGH[SRVXUH
WRPRGHUQLW\
LQWHUQDOPLJUDWLRQ
VKRUWHQHGIDOORZ DJULFXOWXUDOH[WHQVLRQ ODQGSUHVVXUH
HPSKDVLVRQFDVKFURSV WKH
ODQGERRP

 8UEDQIDFWRUV
,PSURYHGWHOHFRPPXQLFDWLRQV
PRGLI\LQJHOHPHQWV
7KLVLQLWLDWLYH VSRQVRUHGE\$XV$,' DQGWKH:RUOG%DQN UHTXLUHGWKHJRYHUQPHQWWRVHOO
LWVSHUFHQWVWDNHLQWKHIRUPHUPRQRSRO\SURYLGHU7HOHFRP9DQXDWX/LPLWHG LQODWH
 DVDSUHFRQGLWLRQIRUWKHLQWURGXFWLRQRI DVHFRQGVHUYLFHSURYLGHU 'LJLFHO 7KLV
RSHQLQJXSWRFRPSHWLWLRQKDV LPSURYHGDFFHVV WKURXJKRXW9DQXDWX ZLWKRYHUSHU
FHQWRI WKHSRSXODWLRQQRZKDYLQJPRELOHWHOHSKRQHFRYHUDJH DFFRUGLQJWKHWKHDQ
QXDOUHSRUWRI 9DQXDWX7HOHFRPPXQLFDWLRQVDQG5DGLRFRPPXQLFDWLRQV5HJXODWRU

,PSURYHGWHOHFRPPXQLFDWLRQV
VKRFNVDQGWUHQGV
7HOHFRPPXQLFDWLRQVFRYHUDJHKDVEHHQH[WHQGHGWRPRVWUXUDODUHDV $QLPSRUWDQWDV
SHFWRI WKLVH[WHQGHGFRYHUDJHLVJUHDWHURSSRUWXQLW\RI PDLQWDLQLQJNLQVKLSDQGH[WHQGHG
IDPLO\FRQQHFWLRQVEHWZHHQXUEDQEDVHGDQGUXUDOIDPLO\DQGNLQQHWZRUNV +RZHYHU DQ\
LPSURYHPHQWZLOOQHHGWREHPHDVXUHGRYHUWLPH )URPTXLWHH[WHQVLYHSHUVRQDOH[SHUL
HQFH PRVWPRELOHSKRQHVVROGDUHSUHSDLGDQGPDQ\DUHLQDSHUPDQHQWVWDWHRI 
]HUR
EDODQFH
³ QRFUHGLW 7KLVFRQGLWLRQVHHPVWRSUHYDLOZLWKHLWKHUSURYLGHU 79/ RU'LJ
LFHO ,WPD\EHWKDWWKHDSSDUHQWLPSURYHPHQWLVQRWVXVWDLQHGEH\RQGWKHLQWURGXFWRU\
SHULRG DOWKRXJKWKH5HJXODWRU9DQXDWX7HOHFRPPXQLFDWLRQVDQG5DGLRFRPPXQLFDWLRQV
9DQXDWX&RPPRGLWLHV0DUNHWLQJ%RDUG

5HJXODWRU UHSRUWVPRELOHSKRQHJURZWKIURP
DFWLYHVXEVFULEHUV
LQ
WRPRUHWKDQLQ
8UEDQSURYHQDQFH
PRGLI\LQJHOHPHQWV
:KLOH WKHUH DUHPDQ\ IRUPDO XUEDQ OHDVHVZLWK FHUWDLQ WHQXUH WKHUH DUH ODUJH DUHDVRI
LQIRUPDOVHWWOHPHQW ZKHUHSHRSOHUHVLGHDWWKHZKLPRI WKHFXVWRPODQGRZQHUV ,QWKH
LQIRUPDOVHWWOHPHQWVHOHFWULFLW\DQGZDWHUVXSSO\DUHXQFHUWDLQ DQGSLWODWULQHVDUHWKHPRVW
FRPPRQWRLOHWV &RQQHOODQG/HD &KXQJDQG+LOO RU WKHVWXG\ZKLFKWKH\
UHOLHGRQH[WHQVLYHO\ 0HFDUWQH\ %HFDXVHWHQXUHLVXQFHUWDLQ SHRSOHOLYLQJLQWKHVH
DUHDVDUHXQGHUVWDQGDEO\UHOXFWDQWWRLQYHVWFDSLWDOLQLPSURYHGZDVWHGLVSRVDOV\VWHPVDQG
HOHFWULFLW\RULQLPSURYHGGZHOOLQJV :DWHUUHWLFXODWLRQLVPRVWO\FRQWUROOHGE\WKHFXVWRP
ODQGRZQHUV ZKRVHOOZDWHUIURPWKHLURZQ
SLSH
 ZKLOHUHIXVLQJWRDOORZ81(/&2WKH
ZDWHUVHUYLFHSURYLGHU WRH[SDQGZDWHUUHWLFXODWLRQLQWRWKHLQIRUPDOVHWWOHPHQWV
7KHUHDUHHYLFWLRQWKUHDWVIURPFXVWRPODQGRZQHUVIURPWLPHWRWLPH EXWWKHORQJHYLW\
RI WKHLQIRUPDOVHWWOHPHQWVZRXOGVXJJHVWWKDWWKHUHLVDWUDQVLWLRQDOSURFHVVJRLQJRQ
VRPHZKDWDORQJWKHOLQHVRI 
DGYHUVHSRVVHVVLRQ
 ZKHUHLQIRUPDOLW\PD\EHDWWDLQLQJTXDVL
IRUPDOLW\ 0DQ\LQIRUPDOVHWWOHUVDUHSD\LQJUHQWRQODQG DQGFKDUJLQJUHQWLQWKHLUWXUQ
RQURRPVRUEHGV ,QDGGLWLRQ WKHUHDUH
LQIRUPDO
VHWWOHUVUHVLGLQJRQXUEDQOHDVHV ZKHUH
UHQWLVEHLQJFKDUJHGE\WKHXUEDQOHDVHKROGHU
2QEDODQFH LQIRUPDOVHWWOHPHQWLQXUEDQDUHDVVHHPVWRKDYHLQIHULRUVWDWXVWRXVXIUXFW
LQUXUDODUHDV EXW LVQRWZLWKRXWVRPHVRFLDO OHJLWLPDF\ LI QRWOHJDOUHFRJQLWLRQ :KLOH
WKHFXVWRPRZQHUVDUHPDNLQJPRQH\RXWRI WKHLQIRUPDOVHWWOHUVWKHVLWXDWLRQLVVWDEOH
+RZHYHU WKHULVNRI WKDWVLWXDWLRQFKDQJLQJ³ LI DEHWWHURIIHULVPDGH IRUH[DPSOH³ LV
KLJK
8UEDQSURYHQDQFH
VKRFNVDQGWUHQGV
&UHROLVDWLRQ LVRQ WKH ULVH LQXUEDQDUHDV DQGPDQ\\RXQJSHRSOHDUHDWULVNRI  ORVLQJ
FRQQHFWLRQVZLWKWKHLULVODQGFXOWXUDOKHULWDJH
$VWKH3RUW9LODERUQSRSXODWLRQJURZV FLUFXODUPLJUDWLRQGHFOLQHV%RQQHPDLVRQ
6WRUH\ &RQQHOODQG/HD $VDUHVXOW IDPLO\DQGNLQVKLSWLHVDUHORRVHQHG DVLV
WKHRQJRLQJFRQQHFWLRQWRWKHLVODQGKRPH &LUFXODUPLJUDWLRQGHFOLQHVDOVREHFDXVHWKH
ORFDOERUQWDNHWKHZRUNLQWKHXUEDQDUHDVDQGWKLVLPSDFWVPRUHRQUXUDOIDPLOLHVWKDQ
RQXUEDQGZHOOHUV DVUHPLWWDQFHVIURPFLUFXODUPLJUDQWVDUHKDUGHUWRFRPHE\
$Q\GHFOLQHLQVFKRRODWWHQGDQFHLVRI UHDOFRQFHUQLQXUEDQDUHDV ZKHUHDFFHVVWRH[
FKDQJHHFRQRP\ MREV LVDSRVVLELOLW\ LI QRWDOZD\VDUHDOLW\ 7KLVVLWXDWLRQFDQEHVHHQ
DFURVV0HODQHVLD ZLWKXUEDQXQHPSOR\HG\RXWKDVVRFLDWHGZLWKULVLQJFULPHUDWHV RUH[
SDWULDWHIHDURI VXFKDQRXWFRPH 'HFOLQLQJVFKRRODWWHQGDQFHOLPLWVOLYHOLKRRGGLYHUVLW\
7KHUHFHQW$XV$,' SURMHFWZKLFKDLPVWRHQGVFKRROIHHVKDVUHSRUWHGO\KHOSHGWRUDLVH
VFKRRODWWHQGDQFHOHYHOV$XV$,'  DQGWKLVLVERUQHRXWE\WKH+RXVLQJDQG
3DXO,DNXOD SHUV FRPP  3DXORZQVDQGGULYHVWD[LV +HVDLGWKDWKHZRXOGQRWVSHQGPRQH\RQ
JRRGKRXVLQJXQWLOKHFRXOGDIIRUGDQXUEDQOHDVH

3RSXODWLRQ&HQVXV9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH 1HYHUWKHOHVV WKH ORQJHU
WHUPFDSDFLW\RI WKH*RYHUQPHQWWRSURYLGHWKHUDQJHRI HGXFDWLRQVHUYLFHVH[SHFWHGFDQ
KDUGO\EHLPSURYHGE\UHGXFWLRQVLQUHYHQXHFROOHFWLRQ
 5XUDOIDFWRUV
3URGXFWLRQSHUFHQWDJHGHFOLQH
PRGLI\LQJHOHPHQWV
7KH9DQXDWX&RPPRGLWLHV0DUNHWLQJ%RDUGKDVEHHQDPDMRUSUREOHPIRUWKHJRYHUQPHQW
VLQFH LWV FUHDWLRQ LQ 7KH$VLDQ'HYHORSPHQW%DQN  UHFRPPHQGHG WKDW LW
EHDEROLVKHG 2ULJLQDOO\VHWXSWRSURPRWHFRSUD LWKDVEHFRPHDYHKLFOH IRUSROLWLFDO
SDWURQDJHDQGOLWWOHHOVH
7KH$'% EHOLHYHV
 LWVPDUNHWLQJDFWLYLWLHVFDQQRZEHXQGHUWDNHQE\WKHSULYDWHVHFWRU DQGLWV
TXDOLW\FRQWUROIXQFWLRQVE\WKHTXDUDQWLQHDXWKRULWLHV
$VLDQ'HYHORSPHQW%DQN 
2QSDVWHYLGHQFH VXFKDEHOLHI PD\EHQDLYH 1HYHUWKHOHVV PRVWEHOLHYHWKDWWKHGHPLVH
RI WKH9&0% ZRXOGEHDERRQIRUSURGXFHUVDQGIRUWKHQDWLRQDOSXUVH
7KH(XURSHDQ8QLRQEDQRQNDYDLPSRUWV LQLWLDWHGE\*HUPDQ\LQ LVGLVFXVVHGLQ
$SSHQGL[ & VHHS  .DYDLVH[SRUWHGWR$XVWUDOLD )LMLDQG1HZ&DOHGRQLD 7KH
9&0% KDVQRPLQDOFRQWURORI NDYDPDUNHWLQJDQGH[SRUW DQGKDVEHHQHPEURLOHGLQD
ORQJUXQQLQJFRXUWFDVHZLWKD1HZ&DOHGRQLDQH[SRUWHU 7KHFRQWLQXLQJ(XURSHDQ8QLRQ
EDQOLPLWVH[SRUWRSSRUWXQLWLHVEXWGRPHVWLFGHPDQG DVVKRZQE\WKHOLQHVRI JRYHUQPHQW
FDUVDWNDYDEDUV VHHPVUREXVW
3URGXFWLRQSHUFHQWDJHGHFOLQH
WUHQGVDQGVKRFNV
3URGXFWLRQIRUH[FKDQJHDPRQJVXEVLVWHQFHIDUPHUVLVRSSRUWXQLVWLF ,I SULFHVDUHJRRGRU
WKH\KDYHSUHVVLQJQHHGV WKH\SURGXFHIRUH[FKDQJH ,I SULFHVDUHSRRURUQHHGIRUFDVKLV
PLQLPDO WKH\SURGXFHIRUWKHLURZQFRQVXPSWLRQ ,QDSHULRGRI IDOOLQJSULFHV SURGXFWLRQ
IRUH[FKDQJHLVGURSSLQJ 7KHVDPHSKHQRPHQRQLVGHVFULEHGIRUWKH6RORPRQVLQ9ROXPH
7ZRRI WKH 6RORPRQ,VODQGV6PDOOKROGHU$JULFXOWXUH6XUYH\ -DQVHQHWDO  
,WLVUHDVRQDEO\VDIHWRFRQFOXGHWKDWWKHGHFOLQHLQSDUWLFLSDWLRQLQSURGXFWLRQIRUH[FKDQJH
LVSDUWRI WKHQRUPDOF\FOHDQGWKDWDULVHLQSULFHVRUQHHGVZRXOGEHOLNHO\WRWULJJHUDULVH
LQSURGXFWLRQ
6SHFLDOLVDWLRQ LQSDUWLFXODU FURSVKDVEHHQ D ORQJHUWHUP WUHQG 0DOHNXOD LV WKHPDMRU
JURZHURI FRFRD 3HQWHFRVWDQG0DHZRWKHPDMRUJURZHUVRI NDYD DQGFRIIHHFDQRQO\EH
JURZQVRXWKRI (IDWH DOPRVWH[FOXVLYHO\RQ7DQQD 6SHFLDOLVDWLRQLVVXSSRUWHGE\UHOLDEOH
WUDQVSRUWWRPDUNHWVDQGGLVHDVHFRQWURO
1HLWKHUFRPSRQHQW³ UHOLDEOHWUDQVSRUWQRUGLVHDVHFRQWURO³ FDQEHDVVXUHGLQWKHORQJ
WHUP
,Q WKH&RXQFLORI 0LQLVWHUVDJUHHGWRSD\86PLOOLRQWRWKUHH&KLQHVHVKLSRZQHUVIRUGHEWV
RZHGE\9&0% KWWSZZZUQ]LFRPSDJHVQHZVSKS"RS UHDG	LG  DFFHVVHG

+RZHYHU LI VSHFLDOLVDWLRQSURYHVWREHULVN\ WKHUHLVOLWWOHGRXEWWKDWWKHROGUHJLPHFRXOG
EHUHLQVWDWHG ZLWKZLGHVSUHDG QRQVSHFLDOLVHGSURGXFWLRQUHWXUQLQJ
6RFLDOFDSLWDOGHFOLQH
PRGLI\LQJHOHPHQWV
,WLVXQUHPDUNDEOHWKDWPRVWGRQRUDLGPRQH\LVVSHQWLQWKHXUEDQDUHDVRUWKHLUKLQWHU
ODQGV DQGLWLVHTXDOO\XQUHPDUNDEOHWRQRWHWKDWPXFKDLGLVGULYHQE\QHROLEHUDOSROLFLHV
ZKLFKVHHNWRGHYHORSSULYDWHVHFWRUFDSDFLW\ 6XFKFDSDFLW\LVPRUHOLNHO\WREHIRXQG LI
DQ\ZKHUH LQWKHXUEDQDUHDV 7KHQHWZRUNVVXSSRUWLQJWKHVHOHFWLRQRI SURMHFWVDQGWKH
GLVWULEXWLRQRI IXQGVUDUHO\H[WHQGEH\RQGWKHWZRXUEDQFHQWUHV 7KHLQWHUQDWLRQDO1*2V
ZKLFKDUHPDQDJLQJWKHIXQGHGSURMHFWVRI WKHGRQRUFRXQWULHVKDYHRSHUDWLRQDOFHQWUHV
LQ3RUW9LOD EXWOLWWOHSHQHWUDWLRQHOVHZKHUH 7KLVSUREOHPLVQRWVSHFLILFWRWKH3DFLILF
(DVWHUO\DQG3RZHOODQG)LQGOD\GLVFXVVVLPLODUSKHQRPHQDLQ$IULFD /RFDO
1*2VDQGFRPPXQLW\EDVHGRUJDQLVDWLRQV&%2VDQGWKHFKXUFKHVKDYHPRUHUHDFK
EXWOHVVDFFHVVWRWKHPDMRUIXQGLQJGRQRUV $QLOOXVWUDWLRQPD\EHVWVKRZWKHOLPLWDWLRQV
RI WKHQHWZRUNVLQSURYLGLQJDFRPPRQVSDFH RUFOHDULQJKRXVH IRUWKHH[SUHVVHGQHHGVRI
WKH9DQXDWXJRYHUQPHQWDQGORFDO1*2VDQG&%2VWREHPHWE\WKHDLGGRQRUV
7KHUHLVDVPDOOQRQJRYHUQPHQWRUJDQLVDWLRQLQ3RUW9LODFDOOHG:DQ6PROEDJ ZKLFK
EHJDQOLIHLQDVDWKHDWUHFRPSDQ\ DQGWKHQGLYHUVLILHGLQWRDQXPEHURI RWKHUDU
HDV³ HGXFDWLRQ KHDOWKSURPRWLRQDQGYDULRXVPHGLDSURGXFWLRQVDQGPHGLDFDPSDLJQV
DVVRFLDWHGZLWKDLGSURMHFWV :DQ6PROEDJLVORFDWHGDW7DJDEH FORVHWRWKH%ODFNVDQGV
LQIRUPDOVHWWOHPHQWDQGGUDZVPDQ\RI LWVDFWRUVDQGSURJUDPPHSDUWLFLSDQWVIURPWKLV
DUHD EXWKDVPDQ\RXWUHDFKFHQWUHVRQRWKHULVODQGV :DQ6PROEDJLVDKLJKO\VXFFHVVIXO
DQGKLJKO\UHVSHFWHG1*2ZKLFKLVKHDYLO\VXSSRUWHGLQLWVRSHUDWLRQVE\WKHPDMRUDLG
GRQRUFRXQWULHV DQGZKLFKLVVXSSRUWHGE\RYHUVHDVYROXQWHHULQJSURJUDPPHVIURP$XV
WUDOLD WKH(XURSHDQ8QLRQDQG1HZ=HDODQG 2QHRI WKHPDMRUUHDVRQVIRULWVVXFFHVVLV
WKDWLWVIRXQGLQJGLUHFWRUIURPWRZKRFRQWLQXHVDVDUWLVWLFGLUHFWRU DQGWKH
PDMRUVFULSWZULWHUDUHERWKH[SDWULDWHVIURPWKH8QLWHG.LQJGRP
$LGGRQDWLRQFRPHV LQWKHHQG WRDIDFHWRIDFHPHHWLQJ +HUH 
ZDQWRN
 UXOHVDSSO\³
DZKLWHIDFHSUHIHUVDZKLWHIDFH
7KH863HDFH&RUSVRIWHQUXQSURMHFWVLQUXUDOYLOODJHV EXWWKHQDWXUHRI WKHSURMHFWVLV
VXFKWKDWWKHDJHQGDLVVHWE\3HDFH&RUSV UDWKHUWKDQWKHYLOODJHUV $QH[DPSOHRI VXFKD
SURMHFWLVWKH1JXQD3HOH0DULQH3URWHFWHG$UHD ZKHUHDJURXSRI YLOODJHVRQWZRLVOHWV
RIIVKRUHIURP1RUWK(IDWHVHHPDS $
DVNHG
IRUDVVLVWDQFHIURP3HDFH&RUSVLQVHWWLQJ
XSORFDOPDULQHSURWHFWLRQDUHDV 7KHKHOSIURP3HDFH&RUSVFDPHZLWKVWULQJVDWWDFKHG
7KHUHLVDORFDOXQGHUFXUUHQWRI UHVHQWPHQWWKDWWKHFRVWV³ ZLWKGUDZDORI VXEVLVWHQFH
OLWWRUDO UHVRXUFHV³ RXWZHLJK WKHEHQHILWVRI  FRPPXQLW\ERDWV DQGRWKHU FRPPXQLW\
UHVRXUFHVDQGWRXULVP WRZKLFKDFFHVVLVQRWDOZD\VRSHQ RUIUHH%DUWOHWWSURYLGHV
WKH3HDFH&RUSVYLHZRQWKLVSURMHFW ZKLFKKHOHGLQ
6LPLODUO\ WKH:RUOG+HULWDJHQRPLQDWLRQRI DQDUHDFORVHWR3RUW9LOD:LOVRQ %DOODUGDQG
6HH*ORVVDU\
%LVODPD³ ZDQVPROEDJ RQHVPDOOEDJ
7KLVLVDERUURZLQJIURP
WRNSLVLQ
6HH*ORVVDU\ 2QHWDON VRPHRQHZKRLVUHODWHGFORVHO\DQGZKR
VSHDNVWKHVDPHODQJXDJH
:DQ6PROEDJ
VRUJDQLVDWLRQDOFKDUWVKRZVWKHEUHDGWKRI WKHLUHQWHUSULVH
KWWSZZZZDQVPROEDJRUJDGPLQGRZQORDGZVERUJFKDUWSGI DVDW-XQH 
7KHZHEVLWHLVKWWSZZZPDULQHSURWHFWHGDUHDFRPYX

.DORWLWL XVHGWKHWRXULVPSRWHQWLDORI WKHVHWWLQJ WRSHUVXDGHWKHLVODQGHUVWRUHIXVH
GHYHORSHUV
RIIHUVIRUWKHLUODQGVDQGWRVXSSRUWWKHSURMHFW 7RXULVP LQWKLVFDVH PHDQW
UHHQDFWPHQWRI ZHVWHUQDUFKDHRORJLVWV
DQGDQWKURSRORJLVWV
YLHZVRI SRVVLEOHVFHQDULRV
LQWKH
5RL0DWD
VDJD HOVHZKHUHGHDOWZLWK IRUYLVLWLQJWRXULVWJURXSV
7KHUHLVOLWWOHOLNHOLKRRGRI GRQRUVVHHNLQJWRVXSSRUWORFDOODQJXDJHVFKRROVRUWRGRFX
PHQWORFDOODQJXDJHV RUWRDVVLVWZLWKPDLQWHQDQFHRI FXOWXUDOSUDFWLFHVWKDWKDYHQRWRXULVW
SRWHQWLDO
6RFLDOFDSLWDOGHFOLQH
WUHQGVDQGVKRFNV
7KHQDWXUHRI WKHLQWHUSOD\EHWZHHQPRGHUQLW\DQGWUDGLWLRQLVVRPHWLPHVDSX]]OH &RP
PXQLFDWLRQVKDYHLPSURYHGJHQHUDOO\ DQGWKHUHLV VXSHUILFLDOO\DWOHDVW HQJDJHPHQWZLWK
JOREDOWUHQGVLQWKHXUEDQDUHDRI 3RUW9LOD 7KLVHQJDJHPHQWLVH[SDWULDWHOHG KRZHYHU
DQGWKHH[WHQWWRZKLFKQHZWHFKQRORJLHVDQGJOREDOIDVKLRQVDQGWUHQGVSHQHWUDWHWKH
FRPPXQLW\LVFRQWHQWLRXV
2XWVLGHWKHFDSLWDO WKHUHDUHVRPHVXUSULVHV
0DQ\YLOODJHVKDYHVRODUFROOHFWRUVRUJHQHUDWRUV ZKLFKHQDEOHHOHFWULFDOGHYLFHVWREHUXQ
IRUVKRUWSHULRGV 0RVWYLOODJHVKDYHRQH'9' SOD\HUDWOHDVW DQGWKHUHDUHFKHDS'9'
FRSLHVDYDLODEOHLQ3RUW9LODDQG/XJDQYLOOH 5DGLRUHFHSWLRQLVQRZPRUHZLGHO\DYDLODEOH
DQGWHOHYLVLRQLVDYDLODEOHHYDQJHOLFDO&KULVWLDQQHWZRUNVRQO\ 7KHVHSURYLGHZLQGRZV
WRPRGHUQLW\ DOWKRXJKLWLVDPRGHUQLW\ZKLFKPRVWLQWKH:HVWZRXOGVHHDVUDWKHU
ROG
IDVKLRQHG

:HVWHUQGUHVVLVZRUQE\DOO\RXQJSHRSOHZLWKVSRUWVEUDQGFRSLHVDQGERDUGVKRUWVEHLQJ
VWDQGDUGXQLIRUP 6XUSULVLQJO\ IRUFHUHPRQLDORFFDVLRQV 
DHODQGUHV
IRU\RXQJZRPHQ
DQG
ODYDODYD
IRU\RXQJPHQDUHZRUQRYHUWKHVKRUWVDQGWVKLUWV 2OGHUZRPHQLQWKH
YLOODJHVXVXDOO\ZHDU
DHODQGUHV
DQGPHQZHDUVWDQGDUGZHVWHUQGUHVV +DZDLLDQVKLUWVDUH
SRSXODUIRUPDOZHDUIRUPHQ
0RVWIDPLOLHVKDYHUHODWLYHVLQ3RUW9LODRU/XJDQYLOOH DQGH[WHQGHGPRELOHSKRQHFRYHU
DJHKDVLPSURYHGFRPPXQLFDWLRQEHWZHHQWRZQDQGFRXQWU\EUDQFKHVRI IDPLOLHV
7KLVLVDQH[SRVXUHWRPRGHUQLW\ EXWWKHFORWKLQJLVRIWHQVHFRQGKDQGFORWKLQJ H[SRUWHG
IURP$XVWUDOLDDQG1HZ=HDODQGE\WKHFKDULWLHVZKRVHOOZKROHVDOHWR3DFLILFEX\HUVZKDW
ZRXOGQRWVHOOLQ$XVWUDOLDQRU1HZ=HDODQGFKDULW\VKRSV 0RELOHWHOHSKRQHVDUHFRP
PXQLW\SURSHUW\ DVDUH'9' SOD\HUV WHOHYLVLRQV UDGLRVDQGSHUVRQDOFRPSXWHUV ,QWHUQHW
H[SRVXUHLVOLPLWHGE\WKHODFNRI HOHFWULFLW\DQGODFNRI DYDLODELOLW\
6DKOLQV VSHDNVRI WKH
LQGLJHQL]DWLRQ>VLF@RI PRGHUQLW\
 7KHPRGHUQLW\VHHQ
LQUXUDO9DQXDWXLVVWURQJO\
LQGLJHQL]HG
DQGVHOHFWLYH
$VLQWHUQDOPLJUDWLRQULVHVLQUXUDODUHDVDQGLQWHULVODQGPDUULDJHVDQGOHVVIRUPDOXQLRQV
RFFXU WKHQXPEHURI SHRSOHLQYLOODJHVZKRGRQRWVSHDNWKHORFDOODQJXDJHRUNQRZWKH
ORFDOFXVWRPVRUVRFLDOPRUHVEHJLQVWRUHDFKDFULWLFDO
ZHLJKW
 ZKHUHDQDFFRPPRGDWLRQ
$ VHULHVRI  WKH WHOHYLVLRQVKRZ 
6XUYLYRU
ZDVVKRW WKHUH LQ DQGWKH)UHQFK 
FORQH
RI  
6XUYLYRU


.RKODQWD
IROORZHGLQ
:K\D3RO\QHVLDQLQYDVLRQVLWHZDVFKRVHQDVD:RUOG+HULWDJHQRPLQDWLRQVLWHIRUWKH0HODQHVLDQLVODQGV
RI 9DQXDWXLVGLIILFXOWWRH[SODLQ EXWWKH9DQXDWX&XOWXUDO&HQWUHFKRVHLW

$HODQGUHV
LVODQGGUHVVLVWKHGHVFHQGDQWRI WKH
0RWKHU+XEEDUG
GUHVVHVZKLFKWKHPLVVLRQDULHVLQVLVWHG
ZRPHQZHDU WKH
ODYDODYD
LV3RO\QHVLDQWUDGLWLRQ SUHVXPDEO\LQWURGXFHGWKURXJK6DPRDQPLVVLRQDULHV

PXVWEHPDGH WR WKHRXWVLGHUV 7KLV LVDFRQWULEXWLQJDVSHFW LQ WKHGHFOLQHDQGGLVDS
SHDUDQFHRI ORFDOODQJXDJHV DQGE\H[WHQVLRQ ORVVRI FXOWXUDODQGVRFLDONQRZOHGJHDQG
FXVWRPV
6KRUWHQHGIDOORZ
PRGLI\LQJHOHPHQWV
$JULFXOWXUDOH[WHQVLRQSURJUDPPHV DOOIXQGHGH[WHUQDOO\ KDYHHPSKDVLVHGFDVKFURSVDQG
VSHFLDOLVDWLRQ:HLJKWPDQ
5HFHQWO\ VWXGLHVE\3ROORFN  /HERW DQG6DUGRV DOUHDG\FLWHG LQ WKLV
VWXG\ KDYHFRQFHQWUDWHGRQGRFXPHQWLQJWKHGLYHUVLW\RI WKHVXEVLVWHQFHEDVH ,Q
WKH(XURSHDQ8QLRQIXQGHGDSURJUDPPHWRSURWHFWDQGHQKDQFHWKHYHJHWDWLYHEDVHRI
0HODQHVLDQVXEVLVWHQFH
7KHVHDUHWLPHO\PHDVXUHV EXWZLOOQRWPDNHXSIRUWKH\HDUVRI IDLOHGH[SHULPHQWVDQG
XQZLVHLQWURGXFWLRQVZKLFKGRQRUIXQGHGDJULFXOWXUDOH[WHQVLRQKDVOHIWDVLWVPDMRUOHJDF\
%DNHRDQG4DUDQL %DNHR $JULFXOWXUDOH[WHQVLRQIDLOXUHVKDYHEHHQVSHFWDF
XODU DQGKDYHOHIWDOHJDF\RI SHVWVDQGLQYDVLYHVSHFLHV
6KRUWHQHGIDOORZ
WUHQGVDQGVKRFNV
7KLVLVDPDMRUSRLQWLQWKHDQDO\VLV ,W LVKHUHWKHZRUNLQJPRGHO³ /DQGSUHVVXUHDV
WKHFDXVHRI  WKHGHFOLQH LQQDWXUDOFDSLWDO WKURXJKGHFOLQH LQIDOORZSHULRGV³ ZLOOEH
WHVWHG
/DQGSUHVVXUH LV WDNHQ WRPHDQ D ULVH LQ ODQGXVH LQWHQVLW\ RU LQWHQVLILFDWLRQ ZKLFK LV
SURGXFLQJSUHVVXUHRQWKHODQGUHVRXUFH
7KHHYLGHQFHIRUODQGSUHVVXUHEHLQJWKHSULQFLSDOFDXVDWLYHDJHQWLQGHFUHDVLQJIDOORZLV
VWURQJO\ LQGLFDWHGIURPWKH3DUHWR\HDUSURMHFWLRQVVHH7DEOH  EXWRQO\ LQVSHFLILF
ORFDWLRQV³ (IDWHDQGRWKHUSDUWVRI 6KHIDSURYLQFH
7KRVHSURMHFWLRQVLQGLFDWHGWKDWODQGSUHVVXUH 9DQXDWXZLGH PD\EHFRPHSUREOHPDWLFDO
VRPHWLPHDURXQGPLGFHQWXU\ EXWQRWLQWKHLPPHGLDWHIXWXUH
)RUXUEDQDQGSHULXUEDQGZHOOHUVODQGSUHVVXUHLVDSHUHQQLDOSUREOHPDVWKH\DUHXVLQJ
ODQGZLWKRXWULJKWVWRLW DQGPDQ\DUHFRPSHWLQJIRUFRPSDUDWLYHO\VPDOODUHDVRI ODQG
7R OHDYH ODQG WR IDOORZZRXOG DOPRVW FHUWDLQO\ EH WR ORVH LW WR DQRWKHU VR FRQWLQXRXV
RFFXSDWLRQDQGFXOWLYDWLRQPDNHVVHQVH GHVSLWHWKHOLNHOLKRRGRI GLPLQLVKLQJUHWXUQV 7KLV
LPSHWXVGRHVQRWVHHPWRDSSO\IRUUXUDOSRSXODWLRQV
7KLVOHDYHVXVZLWKVRPHWKLQJRI DQLPSDVVH
7KHUHLVDQREYLRXVDQGZLGHVSUHDGGHFUHDVHLQIDOORZOHQJWK %XWWKHUHVHHPV DWOHDVW
RQWKHIDFHRI LW WREHOLWWOHRUQRVKRUWDJHRI VXLWDEOHODQGDYDLODEOHIRUXVHDQGWKXVQR
LQFHQWLYHIRUWKHLQWHQVLILFDWLRQRI ODQGXVH
:KDWPLJKWEHDFDXVDOIDFWRULQWKHIDOO" 7REHJLQ WKHUHLVDQHHGWRTXDQWLI\WKHH[WHQW
RI WKHH[SDQGHGODQGXVH
6HHKWWSZSHXDFSQDULRUJSJDERXWXV

,I WKHSHUFHQWDJHRI ODQGXQGHUJDUGHQFXOWLYDWLRQLVFRQVLGHUHG IURPWKH$JULFXOWXUH
&HQVXVWRWKH$JULFXOWXUH&HQVXVWKHUHZDVDULVHRI DURXQGSHUFHQW
7DEOH  /DQGXQGHUJDUGHQFXOWLYDWLRQ 3HUFHQWDJHLQFUHDVH³ 
\HDU NP
 
 
SHUFHQWDJHLQFUHDVH 
9162 D 9162 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&DOOLQJWRPLQGWKHHDUOLHUGLVFXVVLRQRQSUHVVXUHVLQ7LNRSLD&KDSWHU WKHPRVWREYLRXV
FRQWHQGHUDVDFDXVDOLQIOXHQFHZRXOGEHSRSXODWLRQJURZWK
,I SRSXODWLRQJURZWKHTXDOOHG RUZDVJUHDWHUWKDQ WKDWRI WKHULVHLQODQGXVH DQLQIHUHQFH
FRXOGEHGUDZQWKDWJURZLQJSRSXODWLRQZDVDFDXVHRI ODQGXVHLQWHQVLILFDWLRQ
7KLV LGHD LVEDVHGRQ WKHDVVXPSWLRQ WKDWRQO\ LI SRSXODWLRQ ULVHRXWVWULSSHG ODQGXVH
H[SDQVLRQZRXOGWKHUHEHDQLQIHUHQWLDOWULJJHUWRLQWHQVLI\ODQGXVH 7KDWDVVXPSWLRQDQG
WKHLQIHUHQFHDUHQRZH[DPLQHG
7KH%RVHUXSIRUPXODWLRQ
$W WKLV SRLQWZHKDYH WR LQWURGXFH VRPH WKHRU\ WR DVVLVW LQ H[SORULQJ WKH UHODWLRQVKLS
EHWZHHQODQGXVHDQGSRSXODWLRQ
(VWHU%RVHUXSSURSRVHGDPRGHOZKLFKSURYLGHGDQH[SODQDWLRQRI WKHQDWXUHRI
DJUDULDQFKDQJHXQGHUSRSXODWLRQSUHVVXUH 6KHVXJJHVWHGDGHYHORSPHQWDOVHTXHQFHLQ
DJULFXOWXUDOSUDFWLFHVXQGHUSRSXODWLRQSUHVVXUH ZKLFKKDGVZLGGHQVODVKDQGEXUQDV
LWVLQLWLDOVWDWH $VSRSXODWLRQSUHVVXUHJURZVLQKHUPRGHO IDOORZSHULRGVVKRUWHQDQG
FURSSLQJSHULRGVOHQJWKHQXQWLODQQXDOSURGXFWLRQLVFRPPRQ 3URGXFWLYLW\GHFUHDVHV DQG
WKHUHDUHGLPLQLVKLQJUHWXUQVWRODERXU 7KLVLQWXUQOHDGVWRLQQRYDWLRQLQIDUPLQJSUDF
WLFHVIHUWLOLVLQJ GLWFKLQJ LUULJDWLRQ ZHHGFRQWUROZKLFKSURPRWHVIXUWKHULQWHQVLILFDWLRQ
EXWXOWLPDWHO\LQFUHDVHVWKHZRUNORDGUHTXLUHGDQGGHFUHDVHVWKHSURGXFWLYHHIILFLHQF\RI
DJULFXOWXUDOZRUNHUV
%RVHUXS
VPRGHOLVDPHWDWKHRU\ D
RQHVL]HILWVDOO
H[SODQDWLRQ ZKLFKKDVEHHQVXEMHFWHG
WRLQWHQVHVFUXWLQ\DQGKDVEHHQODUJHO\GLVFUHGLWHGDVDQDLGWRXQGHUVWDQGLQJVSHFLILFIDUP
LQJV\VWHPVVHH$OOHQDQG%DOODUGDQGEHORZ EXWUHWDLQVFXUUHQF\DVDIUDPHZRUN
IRUDFDGHPLFGHEDWH
+HUIRUPXODWHGPRGHOZDVXVHGH[WHQVLYHO\WRDFFRXQWIRUREVHUYHGSKHQRPHQDLQ3DSXD
1HZ*XLQHDLQWKHSHULRGRI LQLWLDO(XURSHDQFRQWDFWZLWK+LJKODQGSRSXODWLRQV +HUH
WKH
XVXDO
VWDWHRI 0HODQHVLDQDJULFXOWXUH WKDWRI VPDOO PRELOHSRSXODWLRQVDWORZGHQVL
WLHVXVLQJVZLGGHQZLWKOLWWRUDODQGIRUHVWKXQWLQJDQGFROOHFWLQJZDVVXSSODQWHGE\ODUJHU
VHGHQWDU\ JURXSV XVLQJSHUPDQHQW LQWHQVLYHFXOWLYDWLRQRI  VZHHWSRWDWRZLWKSLJKXV
EDQGU\ 7KLVVXUSULVLQJGLVFRYHU\VSDZQHGWKHLQLWLDORXWEUHDNRI WKHRULVLQJE\DJURXSRI
VFKRODUV PDQ\DWWKH$XVWUDOLDQ1DWLRQDO8QLYHUVLW\ DQGOHGE\+&%URRNILHOG
,Q%URRNILHOGZLWK+DUW %URRNILHOGXVHGKHUPRGHO WRH[SODLQSRSXODWLRQ
GHQVLW\YDULDWLRQVDFURVV3DSXD1HZ*XLQHD ,Q%URRNILHOG KHFRQVLGHUHGWKH
PRGHOLQWKHOLJKWRI VXVWDLQDELOLW\ DQGLQWKHOLJKWRI UHWXUQVWRODERXU 7KLVWLPHKHIHOWWKDW

%RVHUXS
VVLOHQFHRQVXVWDLQDELOLW\DQGKHUVLPSOLVWLFFKRLFHRI SRSXODWLRQGHQVLW\DVWKH
FDXVDWLYHYDULDEOHLQDJUDULDQODQGXVHLQWHQVLILFDWLRQSUHVHQWHGHQRXJKGLIILFXOWLHVWRFXUE
KLVHDUOLHUHQWKXVLDVP %\ KHZDVFRPSOHWHO\GLVHQFKDQWHG +HZURWHWKDWQRWRQO\
ZDVWKHPRGHOVLPSOLVWLFDQGXQLQIRUPDWLYHIRUFDVHVWXGLHV WKHQRWLRQRI LQWHQVLILFDWLRQ
LWVHOI PLOLWDWHGDJDLQVWDQXQGHUVWDQGLQJRI WKHFRPSOH[QDWXUHRI DJUDULDQFKDQJH ZKHUH
QRLWHUDWLYHGHYHORSPHQWDOVHTXHQFHFRXOGEHIRXQG%URRNILHOG
,Q DYROXPHRI WKHMRXUQDO $VLD3DFLILF9LHZSRLQW GHYRWHGWZRLVVXHVWRDUDQJHRI
UHVSRQVHVWRWKHGHYHORSPHQWRI WKHRULVLQJZKLFKKDGWKHIRUPXODWLRQDVLWVIUDPHZRUN
DQGLQZKLFK%URRNILHOGDSSHDUHG )RUPDQ\RI WKHZULWHUV WKHOLQHDULW\DQGGH
WHUPLQLVWLFQDWXUHRI  WKHPRGHOGLGQRWDOORZIRUDVRSKLVWLFDWHGXQGHUVWDQGLQJRI  WKH
VRFLDOGLPHQVLRQVRI DJUDULDQFKDQJH$OOHQDQG%DOODUG 0LQQHJDODQG'Z\HU %URRNILHOG
*DUGQHU %RXUNHHWSDVVLP )RURWKHUV VXFKDV$OOHQ % ZRUNLQJZLWKODUJH
VFDOH XSWRQDWLRQDOOHYHO ILJXUHV VRPHVPDOOPRGLILFDWLRQVPDGHWKHGDWDILWWKHPRGHO
DGHTXDWHO\
%RVHUXS
VIRUPXODWLRQLVDJRRGVWDUWLQJSRLQWWRH[DPLQHWKHSRVVLEOHFRQQHFWLRQRI SRS
XODWLRQJURZWKZLWKODQGXVHLQWHQVLILFDWLRQ
,QHIIHFW KHUIRUPXODWLRQFDQEHVLPSOLILHGDV
SRSXODWLRQGHQVLW\³ !ODQGXVHLQWHQVLW\
7DEOH  VKRZVWKDWWKHUHZDVDQH[SDQVLRQLQWKHDUHDXQGHUFXOWLYDWLRQEHWZHHQ
DQG EXWWKLVLVQRWWKHVDPHWKLQJDVDQLQWHQVLILFDWLRQLQSDWWHUQVRI ODQGXVH
7DEOH  VKRZVSHUFHQWDJHSRSXODWLRQJURZWKEHWZHHQ³ DQG³ 
%RWKYDOXHVDUHSURYLGHG IRUFRPSDULVRQZLWKWKHODQGLQFUHDVH IURP
7DEOH  3RSXODWLRQSHUFHQWDJHULVH ³ DQG³ 
VHFWRU  
WRWDO  
XUEDQ  
UXUDO  
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7KHUXUDOSHUFHQWDJHSRSXODWLRQJURZWKLQWKHSHULRG³ ZDVSHUFHQW FRP
SDUHGZLWKDSHUFHQWULVHLQODQGDUHDXQGHUJDUGHQFXOWLYDWLRQ
,WFDQEHFRQFOXGHGWKDWSRSXODWLRQGHQVLW\KDVULVHQ EXWQRWDWJUHDWHUUDWHV WKDQWKH
JURZWKLQODQGDUHDEHLQJXWLOLVHG 0F$OSLQHDQG)UH\QH UHSRUWSRSXODWLRQ
SHUFHQWDJHJURZWKLQ1HZ*XLQHDDVILYHWLPHVKLJKHUWKDQODQGH[WHQVLILFDWLRQ
7KXV IRU9DQXDWX WKH%RVHUXSIRUPXODWLRQLVQRWSURYHQDWWKHSUHVHQWWLPH
,I WKH3DUHWRRSWLPDOLW\SURMHFWLRQV&KDSWHU DUHUHFDOOHG DUHDVRI JRRGDJULFXOWXUDOODQG
UHPDLQDYDLODEOHIRUIXWXUHXVH EXWIRU6KHIDSURYLQFH DQGHYHQPRUHVRIRU(IDWH WKH
VLWXDWLRQLVOHVVVXUH ZLWKWKHOLNHOLKRRGWKDW3DUHWRRSWLPDOLW\LVSDVVHG ,QDVHWWLQJVXFK
DV(IDWH ZKHUH3DUHWRRSWLPDOLW\KDVEHHQUHDFKHGRUSDVVHG WKHFRQGLWLRQVDULVHZKLFK
VKRXOGHQDEOH%RVHUXS
VIRUPXODWLRQWREHWHVWHG
,I ZHDVVXPHWKDW(IDWHKDVSDVVHG3DUHWRRSWLPDOLW\ FDQWKHIRUPXODWLRQEHSURYHQIRU
(IDWH"

7DEOH  /DQGXQGHUJDUGHQFXOWLYDWLRQ 3HUFHQWDJHJURZWK³ 
3RSXODWLRQSHUFHQWDJHJURZWK³  (IDWH
ODQG
\HDU NP
 
 
SHUFHQWDJHULVH 
SRSXODWLRQ
\HDU SRSXODWLRQ
 
 
SHUFHQWDJHULVH 
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7KHUH LV DQ HYHQ JUHDWHU GLVSDULW\ EHWZHHQ ODQG H[WHQVLILFDWLRQ DQG JURZWK LQ SRSXOD
WLRQ ZLWK ODQG IDU RXWVWULSSLQJ SRSXODWLRQ 2QFH DJDLQ %RVHUXS
VPRGHO LV QRW FRQ
ILUPHG
,I SRSXODWLRQGHQVLW\FDQQRWEHSURYHQDVDFDXVDOLQIOXHQFH EXWWKHUHLVODQGXVHLQWHQVL
ILFDWLRQ WKHUHPXVWEHDQRWKHUFDXVH RUFDXVHV
/DQGXVHLQWHQVLILFDWLRQ³ RWKHUSRVVLEOHFDXVDWLYHDJHQWV
$ QXPEHURI RWKHUFDXVHVRI ODQGXVHLQWHQVLILFDWLRQKDYHEHHQDGYDQFHG SDUWLFXODUO\E\
%URRNILHOG 7KHVHDUH
 6RFLDOSURGXFWLRQ³ LQWHQVLILFDWLRQWRSURGXFHD
VRFLDO
VXUSOXVIRUUHFLSURFLW\RU
UHGLVWULEXWLRQ%URRNILHOGE
 &XOWXUDO FRPSOH[LW\ VXFK WKDW DQ\ LQWHQVLILFDWLRQ RU H[WHQVLILFDWLRQ LV WRRPXOWL
IDFHWHGWREHVXPPDULVHG0LQQHJDODQG'Z\HU
 ,QWHQVLILFDWLRQPD\EHQDWXUDODVUHSRSXODWLRQWRPRUHQRUPDOOHYHOVRFFXUV%URRN
ILHOGZLWK+DUW %URRNILHOG 
 0RUHFDVKFURSSLQJDQGWKHLQWURGXFWLRQRI PRGHUQPHWKRGV%URRNILHOGE
%URRNILHOG%URRNILHOGZLWK+DUW ESURSRVHGDQDOWHUQDWLYHPRWLYDWLRQIRUODQG
XVHLQWHQVLILFDWLRQ DIWHUWHVWLQJWKH%RVHUXSK\SRWKHVLVLQDJULFXOWXUDOV\VWHPVLQ3DSXD
1HZ*XLQHD +HQRWHGWKHGLIILFXOWLHVLQLQFRUSRUDWLQJDYDULHW\RI DJULFXOWXUDOWHFKQLTXHV
PHDVXUHVDQGSUDFWLFHVLQWRDVLQJOHGHVFULSWLRQRI 
LQWHQVLILFDWLRQ
  ZKLFKOHG
WRKLVXVHRI KHUIRUPXODWLRQ IRUWKHVDNHRI VLPSOLFLW\
%URRNILHOGZLWK+DUWIRXQGWKDWWKH\ZHUHXQDEOHWRSURYHWKH%RVHUXSEDVHGK\
SRWKHVLV 7KH\QRWHRWKHUPHFKDQLVPVZKLFKPD\GHWHUPLQHODQGXVHLQWHQVLILFDWLRQ 3DU
WLFXODUO\ WKH\QRWHWKHFRQQHFWLRQRI LQWHQVLYHODQGXVHZLWKWKHVRFLDOQHHGVRI VXUSOXV
SURGXFWLRQ 7KH1HZ*XLQHDKLJKODQGV IDUPHUVXVH VZHHWSRWDWRPDLQO\ WR IHHGSLJV
ZKLFKDUHUDLVHGLQODUJHQXPEHUVIRUVRFLDOGLVWULEXWLRQLQSUHVWLJHVHHNLQJFHUHPRQLHV
6ZHHWSRWDWRSURGXFWLRQ LV JHDUHGQRW WR DFFRPPRGDWHSRSXODWLRQGHQVLW\ EXW WR WKH

QHHGIRUKLJKHUUDWHVRI SURGXFWLRQ WRREWDLQSUHVWLJHWKURXJKIHDVWKRVWLQJ%URRNILHOG
ZLWK+DUW  %URRNILHOGE 
7KHLPSDFWRI PRGHUQLW\ZDVH[DPLQHG DQGWKHUHODWLYHO\PLQRUHIILFLHQFLHVJDLQHGWKURXJK
WKHEXVKNQLIHDQGWKHVDIHW\PDWFKQRWHG 7KHHIIHFWVRI WKHLQWURGXFWLRQRI WKHFDVKHFRQ
RP\DQGFDVKFURSVRQODQGXVHLQWHQVLW\ SDUWLFXODUO\WKHJUDGXDOUHSODFHPHQWRI WUDGLWLRQDO
SURGXFWVIRUSUHVWDWLRQVE\(XURSHDQ
SUHVWLJHJRRGV
³ ULFH WLQQHGPHDWDQGILVK ZKLFK
KDYHWREHSXUFKDVHGZLWKGLYLGHQGVRI FDVKFURSSLQJ³ ZDVDGGHGWRWKHPL[RI FDXVDWLYH
SRVVLELOLWLHV%URRNILHOGE 
/DVWO\ %URRNILHOGZLWK+DUWWXUQHGWRLQVWDQFHVRI GLVLQWHQVLILFDWLRQRI DJULFXOWXUHWKURXJK
RXW0HODQHVLD ZKHUHHYLGHQFHH[LVWVRI IRUPHULQWHQVLYHSUDFWLFHVLUULJDWLRQGLWFKHV WHU
UDFLQJRI KLOOVLGHV ZKLFKKDYHEHHQDEDQGRQHG
*HQHUDOO\LQHDVWHUQ0HODQHVLD WKRXJK ZHVHHWKHFRPELQHGHIIHFWRI DOPRVW
DOOWKHIRUFHVGLVFXVVHG 3RSXODWLRQQXPEHUVIHOOIRUGHFDGHV DQGWKHGHFOLQH
ZDV WHPSRUDULO\ DXJPHQWHGE\ ODERXU UHFUXLWLQJ 'HFOLQLQJQXPEHUV DQG
JUHDWO\LPSURYHGPRELOLW\ UHOHDVHGPDQ\VPDOOLVODQGVIURPDFRQGLWLRQRI
SRSXODWLRQSUHVVXUH DQGWKHVPDOOHUSRSXODWLRQVUHPDLQLQJRIWHQUHORFDWHG
LQRUGHU WRSDUWLFLSDWH LQ WKHQHZHFRQRP\ RU WRJURXSDURXQG&KULVWLDQ
PLVVLRQV 1HZIRRGFURSVZHUHZLGHO\DGRSWHG DQGWKHFDVKHFRQRP\ ZLWK
LWVUHYROXWLRQDU\FKDQJHLQDFWLYLW\DQGFRQVXPSWLRQSDWWHUQV ZDVYHU\WKRU
RXJKO\GLIIXVHG :KHQSRSXODWLRQDJDLQJUHZ SUHVVXUHFRXOGEHTXLWHHDVLO\
UHOLHYHGE\PLJUDWLRQDQGHPSOR\PHQW DQGXVLQJUHVRXUFHVIRUFDVKFURSV
UDWKHUWKDQIRRGFURSV
%URRNILHOGZLWK+DUW 
7KHH[WHQVLYHQHVVRI WKHTXRWHLVQRWWRLQGLFDWHDJUHHPHQWZLWKWKHVHQWLPHQWVH[SUHVVHG
EXWWRGHPRQVWUDWHWKHHDVHZLWKZKLFKDVVXPSWLRQVFDQEHPDGHZKLFKLJQRUHWKHEDVLV
RI WKHOLYHOLKRRGVEHLQJGHVFULEHG³ VXEVLVWHQFHSOXV³ DQGZKLFKIRUJHWWKHG\QDPLF
DQGRSSRUWXQLVWLFQDWXUHRI DJULFXOWXUDOSURGXFWLRQIRUH[FKDQJH &RIIHHSULFHVIDOO FRSUD
SULFHVIDOO FRFRDSULFHVIDOO GLVHDVHKLWVNDYDDQGEXDL ULFHDQGWLQQHGILVKSULFHVULVH
DQGEHIRUHORQJ SHRSOHDUHRQFHDJDLQJURZLQJVROHO\IRUWKHLURZQFRQVXPSWLRQ
1RQHWKHOHVV %URRNILHOGZLWK+DUWSUHVHQWDPRUHQXDQFHGYLHZRI SRVVLEOHFDXVHV
RI ODQGLQWHQVLILFDWLRQZKLFKPD\EHRI XVHLQVHHNLQJDQVZHUVWRWKHSUREOHPRI GHFOLQLQJ
IDOORZDQGH[WHQGHGFURSSLQJ
7KHDUJXPHQWDGYDQFHGE\0LQQHJDODQG'Z\HU EDVHGRQWKHLUVWXG\RI DVPDOOUH
JLRQLQ3DSXD1HZ*XLQHD ZDVWKDWWKHFXOWXUDOFRPSOH[LW\RI UHODWLRQVPDGHLWLPSRVVLEOH
WRVHSDUDWHRXWFDXVDOFRPSRQHQWV $WWKHPLFUROHYHOLWLWVRIWHQGLIILFXOWWRLVRODWHSDU
WLFXODUFDXVHV EHFDXVHRI WKHLQWHUFRQQHFWLRQRI HOHPHQWV DQGWKHDUJXPHQWKDVVRPH
ZHLJKW $WWKHJURVVHU QDWLRQDOOHYHO ZKHUHWKHFRQFHUQVRI WKLVWKHVLVOD\ SDUWLFXODUIDF
WRUVEHFRPHVWDWLVWLFDOO\PRUHVLJQLILFDQWVLPSO\EHFDXVHWKH\DSSHDUUHJXODUO\HYHU\ZKHUH
7KHUHLVOLWWOHUHDVRQWRVXVSHFWWKDWWKHFXOWXUDOFRPSOH[LW\RI 9DQXDWXLVRI DOHVVHURUGHU
WKDQWKDWRI 3DSXD1HZ*XLQHD EXWZKHQLQIOXHQFHVDUHDJJUHJDWHGWRPDFUROHYHOV VRPH
DUHPRUHLPSRUWDQWWKDQRWKHUV
%HIRUHPRYLQJIURPWKLVJHQHUDOYLHZRI FDXVHVRI ODQGLQWHQVLILFDWLRQWRVWXGLHVLQ9DQXDWX
ZKLFKPD\ILWZLWKRQHRURWKHURI WKHSRVVLEOHFDXVDWLYHFRPSRQHQWVRXWOLQHG DQRWKHU
JHQHUDOVWXG\ZLOOEHH[DPLQHG

7RNSLVLQ
WHUPIRUEHWHOQXW
7KH
FDQ
WVHHWKHIRUHVWIRUWKHWUHHV
DUJXPHQW

,Q %URZQ DIRUPHU%URRNILHOGFROODERUDWRU ZLWK3RGROHIVN\ WXUQHGDJDLQWRWKH
1HZ*XLQHD+LJKODQGVVWXGLHVWRUHH[DPLQHWKHG\QDPLFVRI DJULFXOWXUDOLQWHQVLILFDWLRQ
7KH\WHVWHGDQXPEHURI YDULDEOHSDLUV³ SRSXODWLRQGHQVLW\DQGDJULFXOWXUDO LQWHQVLW\
DJULFXOWXUDO LQWHQVLW\DQGIDOORZSHULRG SRSXODWLRQGHQVLW\DQGODQGWHQXUH DJULFXOWXUDO
LQWHQVLW\DQG ODQG WHQXUH ODQG WHQXUHZLWK IDOORZSHULRG³ DQGIRXQG WKDW WKHFORVHVW
FRUUHODWLRQZDVREWDLQHGEHWZHHQODQGWHQXUHDQGOHQJWKRI IDOORZ 7KH\QRWH
:KLOHJURXS WHUULWRU\ LV UHFRJQLVHGQHDUO\HYHU\ZKHUH LQGLYLGXDOSORWVDUH
KHOGDQG LQKHULWHGPDLQO\ZKHUH WKH IDOORZSHULRG LV VKRUW DQG WUHHVDUH
SODQWHGE\WKHRZQHU
%URZQDQG3RGROHIVN\ 
7KH\FRQWLQXH
,QGLYLGXDO ODQGWHQXUHPLJKWDOPRVWEHDVRFLDORUFXOWXUDOFRQFRPLWDQWRI
WKHIUHTXHQF\RI ODQGXVHRUOHQJWKRI IDOORZ 0RUHRYHU LWLVFOHDUO\UHODWHG
WRSHUPDQHQFHRI RFFXSDWLRQDQGFRQWLQXHGXVHRUFODLPWR ODQGUHFHQWO\
FXOWLYDWHG 7KLVFRQWLQXLW\RI WHQXUHLVUHLQIRUFHGLQWKRVHDUHDVZKHUHVKUXEV
DQGWUHHVDUHSODQWHGLQDQGDURXQGJDUGHQVDQGVHWWOHPHQWVGXULQJIDOORZ
IRUWKHLUGHFRUDWLYHDQGHFRQRPLFYDOXH IUXLWV WLPEHU DQGDOVRIRUXVHDV
LGHQWLI\LQJPDUNVRI RZQHUVKLS
%URZQDQG3RGROHIVN\ 
%URZQDQG3RGROHIVN\DOVRQRWHWKDW-$%DUQHV VDLG
,QQRQOLWHUDWHVRFLHWLHV ORQJOLYHGWUHHVWDNHWKHSODFHRI ZULWWHQUHFRUGV
SHUVRQDO FRPPXQLFDWLRQ DV FLWHG E\%URZQ DQG3RGROHIVN\  

&OHDUO\ WKLVDVVHUWLRQRI DQRWKHUSRVVLEOHFDXVDWLYHDJHQWLQODQGLQWHQVLILFDWLRQ WKDWRI
DVVXULQJRU UHLQIRUFLQJ FODLP WR WHQXUHQHHGV WREH WHVWHG DJDLQVW WKH9DQXDWX VWXGLHV
,W SUHVHQWV DQ HQWLUHO\ QHZ LGHD WKDWXQFHUWDLQW\RI  WHQXUHPD\GULYH ODQG LQWHQVLILFD
WLRQ
9DQXDWXVWXGLHVDQGSRVVLEOHFDXVDWLYHDJHQWV
:KDWVXSSRUWLQJHYLGHQFHFDQEHIRXQGLQ9DQXDWXVWXGLHVIRUDQ\RUDOORI WKHIDFWRUV
RXWOLQHG"
)LUVW ZHH[DPLQH%URRNILHOG
VLGHDRI VRFLDOSURGXFWLRQDVDFDXVHRI LQWHQVLILFDWLRQ
*UDGHWDNLQJDQGRWKHUSUHVWLJHHDUQLQJFHUHPRQLHVFRQWLQXHWREHLPSRUWDQWWKURXJK
RXW9DQXDWX DQGKDYHEHHQZHOOGRFXPHQWHG  +RZHYHU HYLGHQFHKDVEHHQSUHVHQWHG
HDUOLHULQWKLVFKDSWHURI GHFOLQHVLQFXOWXUDOHOHPHQWV ODQJXDJH SURIHVVHGDGKHUHQFHWR
FXVWRPDQGSURYHQDQFH 7KRVHVWUXFWXUHVSURYLGHWKHPLOLHXIRUVRFLDOSURGXFWLRQ ,W
%URRNILHOGDQG%URZQ*OLFN %URRNILHOG %URZQ*OLFNDQG+DUW
)RUPHU3URIHVVRURI $QWKURSRORJ\DWWKH$XVWUDOLDQ1DWLRQDO8QLYHUVLW\ $ VRFLRORJLVWZKRZRUNHGLQ
$IULFDEHIRUH1HZ*XLQHD FUHGLWHGE\VRPHZLWKLQWURGXFLQJWKHWHUP
VRFLDOQHWZRUN
LQWRVRFLRORJ\³ ZKR
FRQWLQXHVWRSXEOLVKODVWPDMRUZRUN
1LPDQJNLLVWKHFRPPRQWHUP RULJLQXQNQRZQE\WKHDXWKRU
-ROO\KDVDQH[WHQVLYHWUHDWPHQWRI FHUHPRQLHVRQ3HQWHFRVW )RUV\WKVSHDNVRI WKHGHFOLQH
LQSUHVWLJHJDLQLQJFXOWXUDOVWUXFWXUHVRYHUWLPH )DUUDQQRWHVFKDQJHVLQSUHVWLJHJRRGV
3HUKDSVFXOWXUDOSURGXFWLRQLVDPRUHDFFXUDWHUHQGHULQJ

VHHPVXQOLNHO\WKDWWKHGHPDQGVRI VRFLDOSURGXFWLRQZRXOG LQDSHULRGRI FXOWXUDOGHFOLQH
EHWKHUHDVRQIRUODQGXVHLQWHQVLILFDWLRQ
%URRNILHOGH[DPLQHGLQWHQVLILFDWLRQGLVLQWHQVLILFDWLRQLQ%URRNILHOG E
DQGFRQFOXGHGWKDWWKHHYLGHQFHRI ZKDWKHWHUPHG
ODQGHVTXHFDSLWDO
 DEDQGRQHGKXPDQ
PDGHVWUXFWXUHVVXFKDVGLWFKLQJ WHUUDFLQJ IDFLOLWDWLRQRI FROOXYLDOIORZVDQGSRQGLUULJD
WLRQIHDWXUHV ZHUHDQLQGLFDWLRQRI OHYHOVRI ODQGXVHLQWHQVLW\LQWKHSDVWZKLFKVKRZHG
WKDWGHSRSXODWLRQKDGFDXVHGDGLVLQWHQVLILFDWLRQRI DJULFXOWXUDOODQGXVH 7KLVGLVLQWHQ
VLILFDWLRQZDVQRZLQWKHSURFHVVRI EHLQJUHYHUVHG DV3DFLILFDQG0HODQHVLDQSRSXODWLRQV
JUHZLQWKHSRVWZDUHUD
6SULJJV VKRZHGWKDWKXPDQPDGHLUULJDWLRQVWUXFWXUHVZHUHHYLGHQWDQGLP
SRUWDQWYHU\ HDUO\ LQ WKH/DSLWD DUFKDHRORJLFDO UHFRUG ZLWKKLV HYLGHQFH IURPD VLWH LQ
$QHLW\XP WKHVRXWKHUQPRVWLVODQGLQ9DQXDWXVHH)LJXUH $ 7KHSRSXODWLRQVDWWKDW
WLPH%3DUHOLNHO\WRKDYHEHHQVPDOOHUWKDQWKRVHLPPHGLDWHO\SUHFHGLQJ(XUR
SHDQFRQWDFW :KLOHWKLVLVQRWFRQFOXVLYHHYLGHQFHWKDW
ODQGHVTXH
FDSLWDOLVQRWQHFHVVDULO\
FRUUHODWHGZLWKSRSXODWLRQ LWJLYHVSDXVHWRMXPSLQJWRWKHFRQFOXVLRQWRZKLFK%URRN
ILHOGVHHPHGWRKDYHOHDSW %D\OLVV6PLWK LQ'HQKDP ,ULDUWHDQG9U\GDJKVKDVDOVR
VKRZQKRZDYDULHW\RI H[SODQDWLRQVPD\ILWREVHUYHGVWUXFWXUHV DQGWKDWGHILQLWLYHH[SOD
QDWLRQVRI DUFKDHRORJLFDOVLWHVWHQGVWR
ORFN
IXUWKHUREVHUYDWLRQVLQWRWKHLQLWLDOILQGLQJ
3DUWLFXODUO\ 6SULJJVDQG%D\OLVV6PLWKVHHPWRFDVWIXUWKHUGRXEWRQWKH%RVHUXSOLQNDJH
RI SRSXODWLRQDQGLQWHQVLILFDWLRQ %URRNILHOGKLPVHOI ZDUQVRI ILQGLQJWKLVFRQFOXVLRQ
+HIXUWKHUVSHFXODWHVWKDW 
LQWHQVLILFDWLRQ
 LWVHOI PD\QRWEHSURYHQE\VXFKIHDWXUHVDV
KXPDQEXLOWVWUXFWXUHV%URRNILHOG 
)LQDOO\RQWKLVSRLQW LWEHKRYHVXVWRFRQVLGHUWKHDPRXQWRI ODQGDYDLODEOH DQGWRUHPLQG
RXUVHOYHVWKDWDFFRUGLQJWRWKHHDUOLHUSURMHFWLRQVLQWKLVVWXG\ WKHUHZDV LQPRVWORFDWLRQV
DPSOHDYDLODEOHODQGIRUSRSXODWLRQJURZWK DWOHDVWDFFRUGLQJWR4XDQWLQ
%RXUNH LQKLVVXUYH\RI DJULFXOWXUDOV\VWHPVLQ9DQXDWX IHOWWKDWFDVKFURSSLQJZDV
DFDXVHRI DJULFXOWXUDOLQWHQVLILFDWLRQ +HQRWHGWKHZLGHVSUHDGGHFOLQHLQIDOORZSHULRGV
DQGWKHORQJHUFURSSLQJSHULRGV SULPDULO\VLQFHWKHHQGRI WKH:RUOG:DU,,
3ULRUWR DQGSUREDEO\SULRUWRLQPRVWORFDWLRQV RQO\RQHSODQWLQJ
ZDVPDGHEHIRUHODQGZDVIDOORZHG DSDUWIURPWKHSHUPDQHQWLUULJDWHGWDUR
SRQGILHOGV ,QKDOI RI WKHDJULFXOWXUDOV\VWHPVGHOLQHDWHGLQWKLVVXUYH\ WZR
SODQWLQJVDUHQRZPDGH 2FFDVLRQDOO\ WKUHHRUPRUHSODQWLQJVDUHQRZPDGH
EHIRUHIDOORZLQJ
%RXUNH 
%RXUNHDOVRIDYRXUHGSRSXODWLRQJURZWKDQGPRGHUQLW\ ZKHUHFDVKFURSSLQJJDLQHGPRUH
SUHVWLJHWKDQFXVWRPFURSVIRUH[FKDQJH DVRWKHUFDXVDOHOHPHQWV 
$OOHQUHSRUWHGWKDWIRUWKHLVODQGHUVRI 0DOR FDVKFURSSLQJZDVZLGHO\
DGRSWHGWRREWDLQFDVKWRSXUFKDVHSUHVWLJHIRRGVLQ/XJDQYLOOH WKXVLPSURYLQJ LQKLV
YLHZ IRRGVHFXULW\E\GLYHUVLILFDWLRQ :KLOHKLVFRQFOXVLRQDERXWIRRGVHFXULW\FDQEH
GLVSXWHG WKHULVHLQFDVKFURSSLQJVHHPVUHDVRQDEOHDQGLVPLUURUHGLQPRVWKLQWHUODQG
YLOODJHV ZLWKUHODWLYHO\HDV\DFFHVVWR3RUW9LODRU/XJDQYLOOH +HDOVRUHSRUWHG
$WWKHVDPHWLPH WKHUHKDVEHHQIXUWKHULQWHQVLILFDWLRQ LQYROYLQJDGHFUHDVH
LQWKHIDOORZOHQJWKRUDQLQFUHDVHLQWKHFURSSLQJSHULRG RUERWK

FURSSLQJSHULRGVKDYHLQFUHDVHGIURPRQH\HDU WRDQDYHUDJHRI WZRDQGILYH
\HDUVLQ:HVWDQG(DVW0DORUHVSHFWLYHO\
$OOHQ 
$FFRUGLQJWRKLV LQIRUPDQWV WKHOHQJWKHQLQJLQWKHFURSSLQJSHULRGFRPPHQFHGVRPH
WLPHLPPHGLDWHO\EHIRUHRUDIWHUWKH6HFRQG:RUOG:DU
$OOHQQRWHGDQRWKHULWHP ZKLFKKHIHOWZDVDPRUHVLJQLILFDQWFDXVHRI LQWHQVLILFDWLRQ 7KLV
LWHPZLOOEHGHDOWZLWKZKHQWKH%URZQDQG3RGROHIVN\IRUPXODWLRQLVGLVFXVVHG
'\H
VVWXG\RI WKH:DODUDQRDUHDRQ0DOHNXODGRHVQRWH[DPLQHFDVKFURSSLQJ
EXWPHQWLRQVWKDW 
(XURSHDQ
YHJHWDEOHVFDUURWV FDEEDJHDQGIUXLWVSLQHDSSOH FLWUXV
VRXUVRS FXVWDUGDSSOHZHUHJURZQE\VRPHYLOODJHUV'\H IRUVDOHDWDPRQWKO\
PDUNHW 6KHDOVRQRWHGWKDWDFRRSHUDWLYHVWRUH UXQE\WKHYLOODJHUV SURYLGHGWLQQHGPHDW
DQGILVK ULFH ELVFXLWVDQGRWKHUSUHVWLJHIRRGV :HFDQSUHVXPHIURPWKHVHKLQWVWKDWFDVK
FURSSLQJZDVSUHVHQW
,QWKHEHJLQQLQJRI WKLVFKDSWHU LWZDVQRWHGWKDWRQHRI WKHIHDWXUHVRI WKHUHODWLYHGHFOLQH
LQUXUDOOLYHOLKRRGDVVHWVZDVDGHFOLQHLQQXPEHUVRI SHRSOHSDUWLFLSDWLQJLQFDVKFURSSLQJ
FRQWHPSRUDQHRXVZLWKWKHGHFOLQHLQIDOORZSHULRGVDQGWKHOHQJWKHQLQJRI FURSSLQJUR
WDWLRQV 2QWKHVWUHQJWKRI WKDWIHDWXUHDORQHLWZRXOGVHHPXQOLNHO\WKDWJUHDWHUOHYHOVRI
FDVKFURSSLQJDUHDSULPHFDXVHRI LQWHQVLILFDWLRQ
7KHDJULFXOWXUDOFHQVXV9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHD VKRZHGWKDW
YHU\IHZDGGLWLRQDOPHDVXUHVWRLPSURYH\LHOGKDYHEHHQWDNHQXSE\JDUGHQHUV RWKHUWKDQ
VHOHFWLQJVSHFLHVZLWKKLJKHU\LHOGLQJFKDUDFWHULVWLFV )HUWLOLVHUVSHUFHQW SODVWLFVKHHW
LQJWRFRYHUURRWOLQJVSHUFHQW SHVWLFLGHXVHSHUFHQW PXOFKLQJDQGRWKHUFURS
LPSURYHPHQWWHFKQLTXHVKDGYHU\ORZXSWDNHUDWHV ,QDGGLWLRQ WKHPDMRUWHFKQRORJLFDO
DGYDQFHVLQYROYHGLQJDUGHQLQJZHUHWKHEXVKNQLIH WKHZKHHOEDUURZDQGIRUVRPH WKH
VKRYHO
,WLVKDUGWRFRQFOXGHWKDWWKHLQWURGXFWLRQRI PRGHUQPHWKRGVKDVKDGDQ\LPSDFWRQ
ODQGXVHLQWHQVLW\
/DVWO\ ZHH[DPLQHWKHHYLGHQFHWKDWODQGXVHLQWHQVLILFDWLRQKDVLWVFDXVHLQWKHQHHGWR
HVWDEOLVK RUUHLQIRUFH FODLPVWRODQG DVIRXQGE\%URZQDQG3RGROHIVN\
$OOHQ LQKLV0DORVWXG\ QRWHGWKDWWKHUHZDVDVHULRXVVXVWDLQDELOLW\LVVXHIRUWKH
LVODQG 7KHYLOODJHUVZHUHSODQWLQJWUHHFURSV FRFRQXWRUFRFRD LQJDUGHQVDIWHUKDUYHVW
DQGWKLVZDVFDXVLQJODQGVKRUWDJHVIRUJDUGHQLQJ
9LOODJHUVWKURXJKRXW0DOR SDUWLFXODUO\\RXQJPHQ RIWHQSODQWFRFRQXWVDQG
WRDOHVVHUH[WHQW FRFRDLQWKHLUJDUGHQVDWWKHEHJLQQLQJRI WKHFURSSLQJSH
ULRG 5DWKHUWKDQEHLQJUHWXUQHGWRIDOORZDWWKHHQGRI WKHFURSSLQJSHULRG
WKHVHJDUGHQVDUHDOORZHGWREHFRPHSXUHVWDQGVRI FRFRQXWVRUFRFRD 7KLV
SURFHVVLVUHPRYLQJDUDEOHODQGIURPWKHVKLIWLQJFXOWLYDWLRQF\FOHDQGLWUHS
UHVHQWVDVLJQLILFDQWDQGRQJRLQJFKDQJHLQODQGXVHRQ0DOR
$OOHQ 
-DQVHQ HW DO  LGHQWLI\ VLPLODUPRWLYDWLRQ DQG UHVSRQVHV LQ WKH6RORPRQ ,VODQGV
7KH\QRWHWKHWHQGHQF\WRXVHFURSSODQWLQJDVDPHDQVWRHVWDEOLVKWHQXUHRUULJKWVWR
ODQG
$VODQGSUHVVXUHLQFUHDVHV SODQWLQJFDVKFURSVKDVEHFRPHDQDVVHUWLRQRI

ODQGRZQHUVKLSDQGFDQLQFUHDVHODQGSUHVVXUHDVSHRSOHUXVKWRRFFXS\DQG
FODLPWKHLUODQGZLWKSHUPDQHQWFURSV
-DQVHQHWDO  
7KLV LVFRPSHOOLQJ LI VFDQW HYLGHQFH $ VHDUFK LQ WKH OLWHUDWXUHIRUVWXGLHVZKLFKPD\
KDYHHODERUDWHGRUFRQWHVWHGWKHUHVXOWVRI %URZQDQG3RGROHIVN\ZDVQRWUHZDUGLQJ ,W
DSSHDUVWKDWWKHLUUHVXOWVZHUHQRWZLGHO\DFFHSWHG DOWKRXJK+DJRVDQG+ROGHQ
GUDZVLPLODUFRQFOXVLRQVLQDQ(WKLRSLDQVWXG\
,I WKLVHYLGHQFHLVWREHDSSOLHGWRWKH9DQXDWXFRQWH[W DQXPEHURI WKLQJVPXVWEHFRQ
VLGHUHG
)LUVWDPRQJWKHVHLVWKHFRQWLQXLQJKLJKGHPDQGIRUODQG³ WKH
ODQGERRP
³ H[SDWULDWH
GHYHORSHUVDFWLYHO\VHHNLQJWROHDVHODQGIURPWKHRZQHUV ,WLVWKHKLJKOHYHORI GHPDQG
IRUODQGWKDWKDVGULYHQPXFKRI WKHUHFHQWFRQFHUQRYHUODQGLVVXHVZLWKLQ9DQXDWXDQG
ZKLFKFXOPLQDWHGLQWKH/DQG6XPPLW 6XEVHTXHQWO\ DQXPEHURI H[WHUQDOGRQRUV
DQGLQWHUQDWLRQDORUJDQLVDWLRQVKDYHVSRQVRUHGSURJUDPPHVGHVLJQHGWRFODULI\ODQGRZQ
HUVKLSDQGWUDQVIHUV\VWHPV 2QWKHIDFHRI LWDWOHDVW WKHVHSURJUDPPHVDUHLPSOHPHQWLQJ
UHFRPPHQGDWLRQVIURPWKH/DQG6XPPLW/XQQD\HWDO 
7KHKLJKOHYHORI GHPDQGKDVEHHQPDWFKHGE\DZLOOLQJQHVVWRVXSSO\
7KHZLOOLQJQHVVRI VRPHQL9DQXDWXWRHQWHULQWROHDVHKROGDJUHHPHQWVIRUODQGLVEH\RQG
GLVSXWH 3ROLWLFLDQV JRYHUQPHQWHPSOR\HHVDQGSROLWLFDOSDUW\RIILFLDOVH[HPSWHG OHDVH
VHWWOHPHQWVDUHWKHRQO\ZD\IRUPDQ\WRVHFXUHTXDQWLWLHVRI FDVK &DVKUHPDLQVIRUPRVW
WKHRQO\PHDQVRI PDNLQJSXUFKDVHVRI ZHVWHUQJRRGV DVEDQNVDUHUHOXFWDQWWRQHJRWLDWH
ODUJHSHUVRQDOORDQVZLWKRXWVHFXULW\ 6HFXULW\ IRUEDQNHUVDWOHDVW GRHVQRWLQFOXGHODQG
KHOGXQGHUWUDGLWLRQDOWHQXUH
:KLOHZLOOLQJQHVVLVRQHFRQGLWLRQQHHGHGWRVXSSO\ WKHUHLVDQRWKHU³ DELOLW\ RUPRUH
FRUUHFWO\LQWKLVLQVWDQFH OHJLWLPDF\RUULJKWIXORZQHUVKLS 7KHTXHVWLRQRI ULJKWIXORZQHU
VKLSLVDVLQWULQVLFDVLWLVLQWUDFWDEOH ,WFDQQRWEHUHVROYHGGHILQLWLYHO\ :KLOHLWFRQWLQXHV
WREHWKHLQWHQWLRQRI WKLVVWXG\WRVLGHVWHSWKHYH[HGTXHVWLRQRI ULJKWIXORZQHUVKLS LWLV
QHFHVVDU\WRVKHGVRPHOLJKWVHHDOVRGLVFXVVLRQ &KDSWHU 
,Q WKH&RQVWLWXWLRQUHWXUQHGDOOODQGVWRWKHUXOHVRI FXVWRP&RQVWLWXWLRQRI WKH
5HSXEOLFRI 9DQXDWX  7KHVH
UXOHVRI FXVWRP
ZHUHIRUPXODWHGDQGPDLQWDLQHG
LQDQRQOLWHUDWHVRFLHW\DQGZHUH RI QHFHVVLW\ FRQVHQVXDO 7KDWLVWRVD\WKDWDOWKRXJK
OLQHDULWLHVRUVRPHRWKHUV\VWHPLFXVHRI UHODWLRQVKLSVPD\KDYHEHHQWKHEDVLVRI 
ULJKWIXO
RZQHUVKLS
 ZKDWHYHUWKDWPD\KDYHPHDQW ZLWKRXWFRPPXQLW\VXSSRUWWKHVHUXOHVZRXOG
KDYHEHHQXQHQIRUFHDEOH ,W LVSUHFLVHO\WKDW ODFNRI FRQVHQVXVZKLFKWRGD\PDNHVWKH
TXHVWLRQRI ULJKWIXORZQHUVKLSLPSRVVLEOHWRUHVROYH 7KHFKLHIVRI WKHLVODQGFRXUWVDUHQRW
WUXVWHGE\WKHYLOODJHUV HLWKHUEHFDXVHLWLVDVVXPHGWKDWGHFLVLRQVZLOOEHPRWLYDWHGE\UHQW
VHHNLQJEHKDYLRXUV RUEHFDXVHWKHLUWUDGLWLRQDONQRZOHGJHLVQRWEHOLHYHGRUUHVSHFWHG
3ROLWLFDO OHDGHUVDUHQRW WUXVWHGIRUVLPLODU UHDVRQV 6XSUHPH&RXUWGHFLVLRQVPDGHRQ
LVODQGVRWKHUWKDQ(IDWHDUHQRWXQLIRUPO\HQIRUFHGEHFDXVHWKHUHDUHQRWHQRXJKSROLFH
WRHQIRUFHWKHP RUWKHGHFLVLRQVDUHQRWFRPPXQLFDWHG)RUV\WK
7KHVLWXDWLRQLVVXFKWKDWWKHUHLVQRRZQHUVKLSZKLFKLVEH\RQGGLVSXWH HYHQZKHUHWKH
*RYHUQPHQWKDVDFTXLUHG ODQGFRPSXOVRULO\ $OO ODQG LV RUKDV WKHSRWHQWLDO WREH LQ
FLWDWLRQVZHUH IRXQGRQ*RRJOH6FKRODU PDLQO\ LQDUFKDHRORJ\ ZLWKVRPHHWKQRJUDSKLFVWXGLHVRQ
SRSXODWLRQVLQ3DSXD1HZ*XLQHD ZKLFKZHUHQRWFRQFHUQHGZLWKPRUHXQLYHUVDODSSOLFDWLRQVRI WKHUHVXOWV
7KHLUHQWLWOHPHQWWRD
FKLHIO\WLWOH
PD\QRW LQIDFW EHUHFRJQLVHG

GLVSXWHGWHQXUH :KHUHWKHUHLVQRGHPDQG WKLVXQFHUWDLQW\LVDQXLVDQFH ZKHUHGHPDQG
LVKLJK LWJXDUDQWHHVWKDWWKHUHZLOOEHDJJULHYHGSDUWLHV OLWLJDWLRQDQGXQFHUWDLQW\
,QVXFKDVLWXDWLRQ ZKHUHQRWHQXUHFDQEHHVWDEOLVKHGZLWKFHUWDLQW\ LWZRXOGEHXQVXU
SULVLQJLI PDQ\WXUQHGWKHLUDWWHQWLRQWRILQGLQJDPHDQVRI HVWDEOLVKLQJ RUUHLQIRUFLQJ
WHQXUHWKH\EHOLHYHWKH\KROG $V%URZQDQG3RGROHIVN\ $OOHQDQG-DQVHQ
HWDO KDYHDOOREVHUYHG WKLVFDQWDNHWKHIRUPRI SODQWLQJWUHHV RURWKHUFDVK
FURSV RQJDUGHQODQGDIWHUKDUYHVW LQRUGHUWRFRQWLQXHWKHRFFXSDWLRQRI WKHODQGDQG
WKXVFRQWLQXHWHQXUH 7KLVSUDFWLFHLVSUREOHPDWLFDQGERWK$OOHQDQG-DQVHQHWDO
KDYHFRQFHUQVIRULWVVXVWDLQDELOLW\RYHUWKHORQJHUWHUP &RPPXQLW\FRQVHQVXV
FRQWLQXHVWRXSKROGWKDWWKHSODQWLQJRI WUHHVFRQIHUVDFRQGLWLRQDOULJKWRI XVH WHQXUH LQ
HIIHFW
,QWKLVOLJKW LWDSSHDUVWKDWWKHZRUNLQJPRGHOXVHGWRWHVWIRUWKHFDXVHVRI GHFOLQHLQ
IDOORZQHHGVVRPHUHILQHPHQW
5DWKHUWKDQODQGSUHVVXUHEHLQJDURRWFDXVHRI GHFOLQLQJUXUDOOLYHOLKRRGDVVHWV LWEHFRPHV
DSUR[LPDWHFDXVH 8QGHUO\LQJWKLV WKHURRWFDXVHRI GHFOLQLQJUXUDOOLYHOLKRRGDVVHWVDS
SHDUVWREHWKHXQFHUWDLQW\RI ODQGWHQXUHDUUDQJHPHQWV
7KHZRUNLQJPRGHOFDQWKXVEHPRGLILHG
8QFHUWDLQW\RI ODQGWHQXUHDUUDQJHPHQWVLVFDXVLQJDGHFOLQHLQOLYHOLKRRGDVVHWV
IRUUXUDOVXEVLVWHQFHSOXVKRXVHKROGV
,QWKLVIRUP WKHZRUNLQJPRGHOSUHVHQWVWKHPRVWSODXVLEOHH[SODQDWLRQIRUWKHGHFOLQHLQ
IDOORZ DQGWKHVXEVHTXHQWGHFOLQHLQQDWXUDOFDSLWDOIRUUXUDOKRXVHKROGV
6KRUWHQHGIDOORZ
WUHQGVDQGVKRFNV WKH
ODQGERRP

7KLVLVWKHILQDOLWHPWREHGHDOWZLWKIURP7DEOH  7KHYDULRXVLPSDFWVRI WKHODQGERRP
KDYHEHHQH[WHQVLYHO\H[DPLQHGLQ&KDSWHU  DQGLPPHGLDWHO\DERYHDQGZLOOQRWEHUHYLV
LWHGKHUH EXWDUHLQFOXGHGLQWKHIROORZLQJVXPPDU\ILQGLQJVRQPHGLDWLQJDJHQWV
)LQGLQJV PRGLI\LQJDQGFRQWH[WXDOIDFWRUV
L 7KHVKRUWHQHGIDOORZSHULRGDQGODQGXVHLQWHQVLILFDWLRQVHHPVWREHGLUHFWO\OLQNHGWR
WKHODQG
ERRP
 DVXQFHUWDLQW\RYHUFRQWLQXHGDFFHVVWRODQGDQGODQGWHQXUHDUUDQJH
PHQWVKDVEHHQLGHQWLILHGDVDFDXVDODJHQWLQLQWHQVLILFDWLRQ ZLWKSHRSOHDWWHPSWLQJ
WRHQVXUHHQWLWOHPHQWWKURXJKFRQWLQXRXVSURGXFWLRQ
LL 7KHGHFOLQHLQUXUDOVRFLDOFDSLWDOLVVLJQLILFDQWRQFXOWXUHDQGODQJXDJHORVVJURXQGV
DQGEHFDXVHGRQRUDLGLVGLUHFWHGWRZDUGVXUEDQSURMHFWV RUDWWLPHV DJDLQVWFXOWXUDO
SUDFWLFHV
LLL )RUXUEDQKRXVHKROGV LPSURYHGWHOHFRPPXQLFDWLRQVDFFHVVPD\RUPD\QRWEHD
ORQJODVWLQJEHQHILW DQGWKHULVHLQXUEDQ
QDWLYH
SRSXODWLRQV ZLWKFRQFRPLWDQWFUH
ROLVDWLRQ LVQRWDFHUWDLQVRFLDOEHQHILW
&KURQRORJLFDOO\ WKHGHYHORSPHQWVDERYHFDQEH VHHQ LQ5RGPDQ  )DUUDQ  6ODWWHU 
)DUUDQDQG3RUWHUDQG1L[RQ
,QWKH0DULQH3URWHFWLRQ$UHDV ILVKLQJLVFRQWUROOHGQRWE\WUDGLWLRQDOWDERR EXWE\
VRFLDOFRQWUDFWV
ZLWK
WKH863HDFH&RUSV ZKHUHPDWHULDODVVLVWDQFHLVWKH TXLGSURTXR IRUDEDQGRQLQJFHUWDLQW\SHVRI ILVKLQJ

LY 7KHGHFOLQHLQUXUDOSURGXFWLRQSDUWLFLSDWLRQUDWHVVHHPVWREHDUHVXOWRI VSHFLDOLVD
WLRQ UDWKHUWKDQH[WHUQDOLQIOXHQFHV 7KLVSURFHVVLVF\FOLFDOLQQDWXUHDQGUHYHUVLEOH
 /LYHOLKRRGVWUDWHJLHV
)RFXVQRZPRYHVWRFROXPQV' DQG( LQWKH(OOLVIUDPHZRUNPRGHO
)LJXUH  /LYHOLKRRGVWUDWHJLHVDQGWKHLUFRPSRVLWLRQ
7KHVXEVLVWHQFHSOXVOLYHOLKRRG
$WWKHEHJLQQLQJRI WKHSUHYLRXVFKDSWHUVHHS FRUHSOXVVWUDWHJLHVLQ9DQXDWXZHUH
H[DPLQHGDWVRPHOHQJWKDQGZHUHIRXQGWREHLQRSHUDWLRQLQDOOUXUDOKRXVHKROGV ZKHUH
WKH\ZHUHH[SHFWHG DQGLQPRVWXUEDQKRXVHKROGV ZKHUHWKH\ZHUHQRW 7KHFRUHDFWLYLW\
ZDVVXEVLVWHQFH³ HQVXULQJWKDWWKHKRXVHKROGKDGVXIILFLHQWIRRGDQGVKHOWHU $URXQG
WKLVFRUH RWKHUOLYHOLKRRGDFWLYLWLHVWRRNSODFH EXWQRWDWWKHH[SHQVHRI WKHFRUHDFWLY
LW\
7RHYDOXDWHVXFKDOLYHOLKRRGE\PHDQVRI W\SRORJLHV DQDVVXPSWLRQWKDWWKHDLPRI WKHFRUH
DFWLYLW\ LVDFKLHYHGXQGHUQRUPDOFRQGLWLRQV LVKHOSIXO 2WKHUDFWLYLWLHVZKLFKDUHXQGHUWDNHQFDQ
WKHQEHLVRODWHGWRJDLQDQXQGHUVWDQGLQJRI WKHVHFXULW\DQGVXVWDLQDELOLW\RI WKHOLYHOLKRRG
VWUDWHJ\W\SRORJ\

0HDVXUHV WREHXWLOLVHG DUH FRQVWUDLQHG WR VXEVLVWHQFHDSSURSULDWH WHUPV DFFHVV WR UH
VRXUFHVPHDVXUHGE\SHUFHQWDJHSDUWLFLSDWLRQ 6XEVLVWHQFHSOXVOLYHOLKRRGW\SRORJLHVZLOO
EH LGHQWLILHG XVLQJSHUFHQWDJHSDUWLFLSDWLRQYDOXHV IRU WKHQRQFRUHDFWLYLWLHVRI  OLYHOL
KRRG
(OOLVH[DPLQHGWZRRWKHUDQDO\WLFDOPHWKRGVIRULQWHUURJDWLQJOLYHOLKRRGVWUDWHJLHV
LQGLFHVRI GLYHUVLW\DQGLQFRPHSRUWIROLRV 1HLWKHUPHWKRGZLOOEHDWWHPSWHG DVWKHGDWD
VHWVIRUWKLVVWXG\GRQRWSURYLGHDEUHDNGRZQRI DFWLYLWLHVDWWKHKRXVHKROGOHYHO ZKLFK
LVUHTXLUHGWRLPSOHPHQWERWKWKHVHWHFKQLTXHV
 6XEVLVWHQFHSOXVOLYHOLKRRGW\SRORJLHV
,QGHYHORSLQJWKHW\SRORJLHV ZHKDYHQRWHGWKDWVXEVLVWHQFHLVWKHFRUHDFWLYLW\ *DUGHQ
LQJLVYLWDOWR9DQXDWXVXEVLVWHQFH EXWQDWXUDOUHVRXUFHFROOHFWLQJLVDOVRDFHQWUDODFWLY
LW\
,WZRXOGVHHPUHDVRQDEOH WKHQ WRGHILQHVXEVLVWHQFHUHTXLUHPHQWVDVJDUGHQDFFHVVDQG
QDWXUDOUHVRXUFHFROOHFWLQJ 7KHVHZLOOEHWDNHQWRIRUPWKHVXEVLVWHQFHFRUHDQGZLOOEH
H[FOXGHGIURPWKH
SOXV
HOHPHQW 7KLVSURGXFHVDVOLJKWSRVLWLYHELDVLQIDYRXURI WKHXUEDQ
OLYHOLKRRG ZKRVHDFFHVVWRUHVRXUFHVLVOHVVWKDQUXUDOKRXVHKROGV
3HUFHQWDJHVRI KRXVHKROGVSDUWLFLSDWLQJLQSDUWLFXODUDFWLYLWLHVFDQQRWEHDGGHGRUFRP
ELQHGDVFDQEHGRQHZLWKYDOXHVIRUGLIIHUHQWVRXUFHVRI KRXVHKROGLQFRPH 8QGHUVXFKD
UHVWULFWLRQRQO\DVLPSOLILHGUDQNLQJFDQEHREWDLQHG ZKHUHWKHUHODWLYHSDUWLFLSDWLRQUDWHV
DUHRUGHUHGIURP
PRVW
WR
OHDVWLPSRUWDQW

8UEDQDQGUXUDOVXEVLVWHQFHSOXVOLYHOLKRRGV³ DW\SRORJLFDOUDQNLQJ
)RUWKHFRPSLODWLRQRI WKHW\SRORJ\WDEOH RQO\WKHIROORZLQJYDULDEOHVZHUHFRQVLGHUHG DV
WKH\DUHSURGXFWLRQYDULDEOHV
 FDWWOHSURGXFWLRQ
 NDYDSURGXFWLRQ
 FRFRQXWSURGXFWLRQ
 RWKHUFDVKFURSVFRIIHH FDFDR SHSSHU YDQLOODSURGXFWLRQ
 ZDJHVDQGVDODU\
2QHSURGXFWLRQYDULDEOH³ RWKHUOLYHVWRFNSLJVDQGFKLFNHQV³ ZDVH[FOXGHGDVSDUWLF
LSDWLRQSHUFHQWDJHVZHUHQRWDYDLODEOH RQO\KRXVHKROGDYHUDJHQXPEHUV
7KHYDULDEOHVIRUUXUDOKRXVHKROGVFRPHIURPWKH$JULFXOWXUH&HQVXV 7KHYDULDEOHV
IRU WKHXUEDQ OLYHOLKRRG H[FHSWZDJHVDQGVDODU\ DUHGUDZQIURPWKHSRSXODWLRQ
FHQVXV DVWKH\DUHWKHRQO\DYDLODEOHSHUFHQWDJHV $OOFHQVXVILJXUHVDUHDERYHWUHQGV
IURPWKHRWKHUSRSXODWLRQDQGDJULFXOWXUHFHQVXVHV 7KLVDQRPDO\KHLJKWHQVWKHELDVLQ
IDYRXURI XUEDQKRXVHKROGVDOUHDG\LGHQWLILHG :HQRWH WKDW VPDOOEXVLQHVV DQRSWLRQ
VWURQJO\IDYRXULQJXUEDQKRXVHKROGV LVXQDEOHWREHLQFOXGHG ZKLFKHIIHFWLYHO\UHVWRUHV
VRPHEDODQFH
7KHUHVXOWVLQ7DEOH  VKRZDFOHDUDGYDQWDJHIRUUXUDOVXEVLVWHQFHSOXVKRXVHKROGVLQ
SDUWLFLSDWLRQUDWHV 0RUHWKDQSHUFHQWRI UXUDOKRXVHKROGVSURGXFHHLWKHUFDWWOH NDYD
RUFRFRQXWV ,WLVKLJKO\OLNHO\WKDWVRPHUXUDOKRXVHKROGVZRXOGEHHQJDJLQJLQPRUHWKDQ

RQHRI WKH
SOXV
HOHPHQWV ,QFRQWUDVW OHVVWKDQSHUFHQWRI XUEDQKRXVHKROGVSURGXFH
FRFRQXWVDQGKDOI WKDWQXPEHUKDYHFDWWOH 7KLVLVLQGLFDWLYHWKDWUXUDOKRXVHKROGVKDYH
DFFHVVWRDPRUHGLYHUVHUDQJHRI OLYHOLKRRGVWUDWHJLHV
7DEOH  8UEDQDQGUXUDOVXEVLVWHQFHSOXVOLYHOLKRRGV
$ W\SRORJLFDOUDQNLQJ
XUEDQ  UXUDO 
VXEVLVWHQFH ZDJHV  VXEVLVWHQFH FRFRQXWV 
VXEVLVWHQFH FRFRQXWV  VXEVLVWHQFH NDYD 
VXEVLVWHQFH FDWWOH  VXEVLVWHQFH FDWWOH 
VXEVLVWHQFH NDYD  VXEVLVWHQFH RWKHUFURSV 
VXEVLVWHQFH RWKHUFURSV  VXEVLVWHQFH ZDJHV 
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7KHVXEVLVWHQFHSOXVZDJHVOLYHOLKRRGVWUDWHJ\VWURQJO\IDYRXUVXUEDQKRXVHKROGV LQFRP
SDULVRQZLWKUXUDOGZHOOHUV +RZHYHU WKLVDGYDQWDJHLVFRPSDUDWLYHRQO\ 7KHVWUDWHJ\LV
DYDLODEOHWROHVVWKDQDWKLUGRI XUEDQKRXVHKROGV DQGWKHVLWXDWLRQVHHPVWREHJURZLQJ
VWHDGLO\ZRUVH 7KHSHUFHQWDJHSDUWLFLSDWLRQLQZDJHVDQGVDODU\HDUQLQJLQXUEDQKRXVH
KROGVKDVVKRZQDPDUNHGGHFOLQHRYHUWLPH ,Q WKHYDOXHZDVSHUFHQW LQ
SHUFHQW  SHUFHQW DQG SHUFHQW 7KHSHUFHQWYDOXHLQWKHWDEOH
FRPHVIURP )RUUXUDOKRXVHKROGVWKHILJXUHVDUH SHUFHQW  SHU
FHQW  SHUFHQW  SHUFHQW DQGSHUFHQWLQ 7KHUHLVQRWUHQG
DSSDUHQWLQWKHUXUDOILJXUHV EXWFDXVHVIRUWKHXUEDQGHFOLQHFDQEHRIIHUHG
7KHSHUFHQWDJHVZLWKDFFHVV WRZDJHDQGVDODU\SULRU WRFDQEHH[SODLQHGE\ WKH
FRORQLDOEDQRQQL9DQXDWXUHVLGLQJLQXUEDQDUHDVXQOHVVWKH\ZHUHLQHPSOR\PHQW 7KLV
LQIODWHVSHUFHQWDJHSDUWLFLSDWLRQ 7KHFHQVXV LV DVQRWHGHOVHZKHUH RIWHQDERYH
WUHQG 7KHVHLQIODWHGSHUFHQWDJHVDUHGHILQLWHO\DFDXVDOHOHPHQWLQWKHDSSDUHQWGHFOLQH
EXWWRZKDWH[WHQWLVXQNQRZQ
7KHGHFOLQHLQFLUFXODUPLJUDWLRQDQGWKHULVHRI SHUPDQHQWPLJUDWLRQGHVFULEHGE\%RQ
QHPDLVRQDQG&RQQHOO FRXOGKDYHEHHQH[SHFWHGWRLQIOXHQFHSRSXODWLRQ
VWUXFWXUHV ZLWKDKLJKHUSHUFHQWDJHRI WKHSRSXODWLRQXQGHUZRUNLQJDJH 6XFKKDVQRW
EHHQWKHFDVH 7KHUHKDVEHHQFKDQJHLQWKHSRSXODWLRQVWUXFWXUHLQXUEDQDUHDVRYHUWKH
SHULRGRI SRSXODWLRQFHQVXVHV³  EXWWKDWFKDQJHKDVEHHQDGHFOLQHLQSHU
FHQWDJHSRSXODWLRQXQGHU\HDUV,16((  FI 9DQXDWX1DWLRQDO6WDWLVWLFV
2IILFHE 
2QHFRXOGH[SHFWWKDWDVWKHPDUNHWHFRQRP\EHFRPHVPRUHGHYHORSHG RSSRUWXQLWLHV
IRUXQVNLOOHGDQGVHPLVNLOOHGHPSOR\PHQWZRXOGGHFOLQH )URPWKHFHQVXVHV LQ
SHUFHQWRI HPSOR\PHQWZDVXQVNLOOHGRUVHPLVNLOOHGVXEVLVWHQFHRFFXSDWLRQVZHUH
H[FOXGHG LQ SHUFHQW LQ SHUFHQW E\ SHUFHQW 7KHVHDUH
9DQXDWXWRWDOV QRWXUEDQWRWDOV EXWWKHVWURQJLPSUHVVLRQJDLQHGLVWKDWWKHUHKDVEHHQ
OLWWOHFKDQJHLQWKHFRPSRVLWLRQRI HPSOR\PHQW ,WLVLQWHUHVWLQJWRQRWHWKDWWKHODUJHVW
XQVNLOOHGRFFXSDWLRQFRKRUWFRQWLQXHVWREHGRPHVWLFVHUYDQWVKRXVHJLUOV FOHDQHUVDQG
JDUGHQHUV DUHIOHFWLRQRI KRZOLWWOHKDVFKDQJHGVLQFHFRORQLDOGD\V
,WVHHPVWKDWQRWRQO\LVDFFHVVWRHPSOR\PHQWGHFOLQLQJ EXWSURSRUWLRQVRI XQVNLOOHGDQG
VHPLVNLOOHGMREVKDYHUHPDLQHGVWDEOH VRWKHGHFOLQHLVDFURVVWKHERDUG
   FHQVXVHV +RXVLQJ([SHQGLWXUHDQG,QFRPH6XUYH\

:KHQZH H[DPLQHG UXUDO DQGXUEDQ DVVHWSHQWDJRQV LQ WKHSUHYLRXV FKDSWHU WKH ODWHU
SHQWDJRQVVKRZHGDOPRVWHTXLYDOHQWYROXPHV LQXUEDQDQGUXUDO OLYHOLKRRGDVVHWEDVHV
)URPWKLVHTXLYDOHQFH LWFDQEHVDLG WKDWZKLOH WKHUH LVQRUHODWLYHGLVDGYDQWDJH WRXU
EDQKRXVHKROGV WKH\KDYHIHZHUOLYHOLKRRGVWUDWHJ\RSWLRQVWRFKRRVHEHWZHHQDQGWKLV
RI LWVHOI PDNHVWKHPPRUHYXOQHUDEOH WR OLYHOLKRRGIDLOXUH&DQQRQ 7ZLJJDQG5RZHOO

 /LYHOLKRRGRXWFRPHV
)LJXUH  /LYHOLKRRGVHFXULW\DQGVXVWDLQDELOLW\RXWFRPHV
(OOLV
:HPRYHQRZWRWKHILQDOFROXPQRI WKH(OOLVIUDPHZRUNPRGHOWRDVVHVVOLYHOLKRRGVHFXULW\
DQGVXVWDLQDELOLW\RXWFRPHV
$VWKHPRGHOLVDUHSUHVHQWDWLRQRI OLYHOLKRRG LWFRXOGEHH[SHFWHGWKDWDQ\RXWFRPHV
LGHQWLILHGZLOOEHFORVHO\OLQNHGZLWKWKHUHVXOWVIURPSUHYLRXVVWHSVLQWKHDQDO\VLV DQG
VXFKLVWKHFDVH :HKDYHDOUHDG\LGHQWLILHGVRPHRXWFRPHV ERWKLQWHUPVRI VHFXULW\DQG
VXVWDLQDELOLW\RI OLYHOLKRRGV
,QEXLOGLQJOLYHOLKRRGDVVHWSHQWDJRQV DGHFOLQHLQOLYHOLKRRGDVVHWVIRUUXUDOKRXVHKROGV
RYHUWLPHFRXOGEHWUDFHG ([DPLQDWLRQRI WKHHIIHFWVRI PRGLI\LQJDQGFRQWH[WXDODJHQWV
RQOLYHOLKRRGVKRZHGWKDWODQGZLWKGUDZDOVKDYHKHLJKWHQHGOHYHOVRI LQVHFXULW\DERXWODQG
WHQXUHDQGULJKWVRI XVXIUXFW DQGKDYHGUDPDWLFDOO\UHGXFHGWKHH[WHQWRI OLWWRUDODQGIRU
HVW UHVRXUFHVDYDLODEOH IRUH[SORLWDWLRQE\UXUDODQGXUEDQVXEVLVWHQFHSOXVKRXVHKROGV
)RUPXODWLRQRI DVXEVLVWHQFHSOXVOLYHOLKRRGW\SRORJ\VKRZHGWKDWXUEDQKRXVHKROGVKDYH
OHVVRSWLRQVIRUOLYHOLKRRGGLYHUVLW\DQGWKDWRSSRUWXQLWLHVIRUZDJHDQGVDODU\HDUQLQJ³
WKHPDLQVRXUFHRI ILQDQFLDOFDSLWDOIRUXUEDQKRXVHKROGV³ DUHGHFOLQLQJ
,Q)LJXUH  OLYHOLKRRGVHFXULW\DQGHQYLURQPHQWDOVXVWDLQDELOLW\ WKHWZREURDGDUHDVRI
RXWFRPHVRI OLYHOLKRRGVWUDWHJLHVDUHVHSDUDWHG ,QWKHDQDO\VLVZKLFKIROORZVWKH\DUHWDNHQ

DVDQLQWHJUDWHGZKROH OLYHOLKRRGVHFXULW\DQGVXVWDLQDELOLW\
$JDLQ IURP)LJXUH  LQFRPHOHYHO LQFRPHVWDELOLW\DQGVHDVRQDOLW\DUHOLVWHGDVHOHPHQWV
RI OLYHOLKRRGVHFXULW\ DORQJZLWKGHJUHHVRI ULVN )RUUXUDOVXEVLVWHQFHSOXVKRXVHKROGV
QHLWKHULQFRPHOHYHO QRULQFRPHVWDELOLW\DUHFRQVLVWHQWZLWKWKHVXEVLVWHQFHDSSURSULDWH
XQLWRI PHDVXUH DFFHVVWRUHVRXUFHVPHDVXUHGE\SHUFHQWDJHSDUWLFLSDWLRQ DQGZDJHDQG
VDODU\HDUQLQJDUHRI PLQRULPSRUWDQFH /RZVHDVRQDOLW\ LV LPSRUWDQWIRUUXUDODQGXU
EDQKRXVHKROGVDOLNH 7KHRWKHUHOHPHQWVDUHRI JUHDWHUPRPHQWIRUXUEDQKRXVHKROGV
SDUWLFXODUO\LQFRPHOHYHO DQGZLOOEHFRQVLGHUHG
$OOOLYHOLKRRGVLQYROYH
GHJUHHVRI ULVN
 WKHRWKHUHOHPHQWLQWKHILJXUHDERYH DQGWKDWZLOO
DOVREHH[DPLQHG
%HIRUHSURFHHGLQJ WKHUHLVDQHHGWRVHSDUDWHHQYLURQPHQWDOVXVWDLQDELOLW\FRQFHUQVUH
ODWHGLPPHGLDWHO\WROLYHOLKRRGVDQGWKRVHRI DPRUHXQLYHUVDOFRQFHUQ 7KHPRUHJHQHUDO
FRQFHUQVPD\ LQGHHG LPSDFWRQ OLYHOLKRRGV EXWDUHQRW LQWHJUDO WRWKH OLYHOLKRRG ZLWK
WZRH[FHSWLRQV 6KDUNILQQLQJDQGEHFKHGHPHUFROOHFWLQJDUHOLWWRUDOUHVRXUFHH[SORLWD
WLRQ /DFNDQG0HHUHGHWDLOUHJLRQDOSODQVIRUHQGDQJHUHGVKDUNSRSXODWLRQVDQG
3DFLILFZLGHFRQFHUQVZLWKGHFOLQLQJVKDUNQXPEHUVDQGVKDUNILQQLQJ $OWKRXJKWKHUHLV
VRPHEHFKHGHPHUDTXDFXOWXUH OLWWRUDOFROOHFWLQJUHPDLQVWKHSULQFLSDOPHDQVRI VXSSO\
4XDQWLWDWLYHO\ WKHH[WHQWRI ERWKVKDUNILQQLQJDQGEHFKHGHPHUFROOHFWLQJDFWLYLWLHVLQ
9DQXDWXLVXQUHSRUWHG
*HQHUDOHQYLURQPHQWDOFRQFHUQV
9DQXDWXLVDQDUFKLSHODJR DQGWKHJOREDOSUHGLFWLRQVIRUFOLPDWHFKDQJHDUHEHLQJ RUZLOO
EHXQGRXEWHGO\ IHOWLQVRPHIRUP 0RUWRQOLVWVFOLPDWHFKDQJHHIIHFWVRQVXEVLV
WHQFHDQGVPDOOKROGHUDJULFXOWXUH SDUWLFXODUO\WKHLQFUHDVHGULVNRI FURSSHVWVDQGGLVHDVHV
$OUHDG\ SHULRGVRI UDLVHGRFHDQWHPSHUDWXUHVKDYHFDXVHGFRUDOEOHDFKLQJDQGGHDWK 9DQ
XDWXKDVPDLQO\KLJKLVODQGVZLWKIHZDWROOV ZKLFKDUHWKHW\SHVRI LVODQGPRVWDWULVNIURP
LQXQGDWLRQWKURXJKULVLQJVHDOHYHOV +RZHYHU PRVWJDUGHQLQJWDNHVSODFHRQWKHFRDVWDO
FRUDOVKHOI RQDOOLVODQGVDQGWKLVSODFHVJDUGHQLQJXQGHUWKUHDWIURPPRUHH[WUHPHZHDWKHU
HYHQWV ZLWKF\FORQLFVWRUPVXUJHVOLNHO\WRLQXQGDWHJDUGHQV
&OLPDWHFKDQJHDVLGH WKHUHDUHRWKHUHQYLURQPHQWDOFRQFHUQVQRWUHODWHGGLUHFWO\WROLYHOL
KRRGV
7KH6HFUHWDULDWRI WKH3DFLILF5HJLRQDO(QYLURQPHQW3URJUDPPH DGYLVHV
9DQXDWX
VELRGLYHUVLW\ LV WKUHDWHQHGE\DQXPEHURI  LQWURGXFHGVSHFLHVRI
SODQWVDQGDQLPDOVDQGRYHUKDUYHVWLQJRI VRPHUHHI DQGODJRRQILVK +RZ
HYHU TXDUDQWLQH SURWRFROV KDYH EHHQ GHYHORSHG WR SUHYHQW WKH LPSRUW RI
ZHHGV SHVWVDQGGLVHDVHV $VDUHVXOW 9DQXDWXLVODUJHO\IUHHRI DQLPDOGLV
HDVHVDQGSDUDVLWHV ZKLFKKDVDOORZHGWKHFDWWOHLQGXVWU\WRIORXULVK
KWWSZZZVSUHSRUJSXEOLFDWLRQSHLQBYDQXDWXDVS DFFHVVHGPDUFK 
7KLVSRVLWLYLW\RQWKHSDUWRI 635(3ZKLOHJRRGQHZVIRUWKH9DQXDWXFDWWOHLQGXVWU\
QHHGVWREHWHPSHUHGDOLWWOHE\DFNQRZOHGJLQJDQGH[DPLQLQJVRPHZLGHUHQYLURQPHQWDO
FRQFHUQV
7KH)$2 KDVDJRRGRYHUYLHZ KWWSZZZIDRRUJGRFUHS\H\HKWP
635(3 LVWKH(QJOLVKDFURQ\P 352( ³ 
/HSURJUDPPHUpJLRQDORFpDQLHQGH O
HQYLURQQHPHQW
 LV WKH
)UHQFK

7KHFROODSVHRI SHODJLFILVKSRSXODWLRQVLVDZRUOGZLGHLVVXH ZLWK(XURSHDQDQG7DL
ZDQHVHORQJOLQHUVFKDVLQJWKHUHPDLQLQJRFHDQWXQDSRSXODWLRQV ,Q WKH&KLQHVH
JRYHUQPHQWKDQGHGRYHUWKHNH\VWRDSURFHVVLQJSODQWORFDWHGDW%ODFNVDQGV)LJXUH $
7KHDJUHHPHQWVLJQHGE\WKH*RYHUQPHQWJDYH9DQXDWXSHUFHQWRI WKHVKDUHVDQG
WKH&KLQD1DWLRQDO)LVKHULHV*URXS&RUSRUDWLRQSHUFHQW $VRI -DQXDU\ QR
ILVKKDGEHHQSURFHVVHG DFFRUGLQJWRWKH 9DQXDWX'DLO\3RVW $VRI -DQXDU\  WKH
3DFLILF,VODQGV'HYHORSPHQW3URJUDPDWWKH(DVW:HVW&HQWHULQ+DZDL
L UHSRUWVWKDW
WKHSURMHFWDW%ODFNVDQGVKDVEHHQDEDQGRQHG DQGFRQVWUXFWLRQLVVHWWREHJLQDWDQDOWHU
QDWLYHVLWHLQ6RXWK(DVW(IDWH DWDIRUPHUPDQJDQHVHPLQLQJRSHUDWLRQDW)RUDUL 'HVSLWH
GHOD\V LWVHHPVWKDWLQWHQWUHPDLQVVWURQJ *DPHILVKLQJLVDODUJHWRXULVWGUDZFDUG ZLWKD
ILVKDWWUDFWLQJGHYLFHLQVWDOOHGVRXWKRI (UHWRND RXWVLGH0HOH%D\VHH)LJXUH $ 0RVW
RSHUDWRUVFODLPWREH
WDJDQGUHOHDVH
ERDWV EXWWKHUHLVHYLGHQFHWKDWPDQ\ILVKDUHQHLWKHU
WDJJHGQRUUHOHDVHG )RUVRPH\HDUV DFRPSDQ\ZDVOLFHQVHGWRWDNHFRUDO
ILVKVSHFLHVDQGOLYHFRUDOIRUWKHDTXDULXPWUDGH
7KHUH LV DQRQJRLQJ WXUWOHPRQLWRULQJSURJUDPPHIRUDOO VSHFLHV ZKHUHQHVW VLWHVDQG
KDWFKLQJDUHUHFRUGHG DQGDJUHHPHQWVKDYHEHHQPDGHWREDQWXUWOHFDWFKLQJ ([SDWULDWH
UHVRUWRZQHUVKDYHEHJXQFDVKLQJLQRQWKHDWWUDFWLRQRI WKHVHSURJUDPPHV ZLWKDQHFGRWDO
HYLGHQFHWKDWORFDOVDUHFDWFKLQJEDE\WXUWOHVDQGVHOOLQJWKHPWRWKHUHVRUWVIRUFDSWLYH
EUHHGLQJSURJUDPPHV 0RVWLVODQGVKDYHQHVWLQJVLWHV DQGWXUWOHKDVORQJEHHQDIRRG
VRXUFH
/RFDOILVKHUVFRQWLQXHWRH[SORLW&KLQHVHGHPDQGIRUVKDUNILQDQGEHFKHGHPHU ZLWK
OLWWOHJRYHUQPHQWLQWHUIHUHQFH
&RUDOEOHDFKLQJGXHWRULVLQJRFHDQWHPSHUDWXUHVKDVEHHQQRWHGLPPHGLDWHO\DERYH 7ZR
PDMRUDUHDVRI UHHI GHDWKDUHLQ9LOD%D\VHH)LJXUH $ DQGDUHQRWWUDFHDEOHWRRFHDQ
WHPSHUDWXUH 2QHDUHDLVWKH\DFKWPRRULQJVEHWZHHQ,ILUD,VODQGDQGWKH0DUNHW+RXVH
ZKHUHUHHI GHVWUXFWLRQLVDWWULEXWHGWRGLHVHODQGRWKHUGLVFKDUJHIURPYLVLWLQJDQGORFDOO\
RZQHG\DFKWV 7KHVHFRQGDUHDLVWKH(UDNRUODJRRQ ZKLFKKDVLQWHUQDWLRQDOUHVRUWVDW
HLWKHUHQG /H/DJRQDWWKHVHDZDUGHQGDQGWKH3DOPVDWWKHRWKHU %RWKGHQ\GXPSLQJ
VHZDJHLQWRWKHODJRRQ EXWLWLVGLIILFXOWWRLPDJLQHZKHUHHOVHVHSWLFWDQNRYHUIORZVZRXOG
JRGXULQJKHDY\UDLQVDQGF\FORQHV
6DQGDOZRRGZDVRQHRI WKHDWWUDFWLRQVZKLFKILUVWGUHZ(XURSHDQVWR9DQXDWX 7KH%ULWLVK
ZHUHVHHNLQJWRLPSURYHWKHLUWUDGHUHODWLRQVZLWK&KLQDDQGVDQGDOZRRGLVDPDMRUUDZ
PDWHULDOIRULQFHQVH (IIRUWVKDYHEHHQPDGHWRUHSODQWDUHDVRQ(UURPDQJRDQGRWKHU
ORFDWLRQVZLWKVDQGDOZRRGVSHFLHV ZLWKVRPHVXFFHVV EXWWKH\DUHVORZJURZLQJ VRZLOO
RQO\EHRI ORQJHUWHUPEHQHILW
2WKHUHQYLURQPHQWDOFRQFHUQVDUHUHODWHGWROLYHOLKRRGVDQGZLOOEHWUHDWHGDVOLYHOLKRRG
VXVWDLQDELOLW\FRQFHUQV )URP)LJXUH  VXVWDLQDELOLW\ LVVXHV OLVWHGZHUHVRLOVDQG ODQG
TXDOLW\ ZDWHU UDQJHODQG IRUHVWV DQG ELRGLYHUVLW\ &XOWXUDO VXVWDLQDELOLW\ZDV DGGHG WR
KWWSZZZUQ]LFRPSDJHVQHZVSKS"RS UHDG	LG 
KWWSZZZGDLO\SRVWYX GDLO\SRVFRPPHQWUHSO\"TXLFNWDEVB 
KWWSZZZSLGSRUJSLUHSRUW-DQXDU\KWP
)URPSHUVRQDOH[SHULHQFH WKLVLVWKHFDVH , OLYHGIRUDWLPHEHKLQGDVPDOOJRRGVPDNHULQ3RUW9LODDQG
REVHUYHGQXPEHUVRI EODFNPDUOLQDUULYHIRUVPRNLQJ 0DUOLQDOVRDSSHDUHGIURPWLPHWRWLPHLQWKH
(XURSHDQ

VXSHUPDUNHWDW1DPEDWXVHHPDS $
6HHZZZZDQVPROEDJRUJ'\QDPLF3DJHVDVS"FLG 	QDY,' 
6HHZZZYDQXDWXLVODQGVGLYLQJFRPUHVRUWVBH[FIP"0HPEHULG 
2QWKHDXWKRU
VODVWYLVLWWR/XJDQYLOOHLQ-XQH WKHODUJHVWSHWUROVDOHVRXWOHWRQWKHPDLQVWUHHWKDG
VLJQVRIIHULQJWREX\VHDFXFXPEHU DQGVKDUNILQVRXSZDVRQWKHPHQXDWRQH&KLQHVHUHVWDXUDQW DWOHDVW
6HHKWWSZZZVSUHSRUJIRUPRUHGHWDLOVRQWKLVLVVXH

WKHVH
 /LYHOLKRRGVHFXULW\DQGVXVWDLQDELOLW\
,QWKHWDEOHEHORZ LVVXHVRI OLYHOLKRRGVHFXULW\DQGVXVWDLQDELOLW\KDYHEHHQSDLUHG
7DEOH  /LQNHGOLYHOLKRRGVHFXULW\DQGOLYHOLKRRGVXVWDLQDELOLW\
LVVXH OLYHOLKRRGVHFXULW\LVVXH OLYHOLKRRGVXVWDLQDELOLW\LVVXH
 ODQGXVHLQWHQVLILFDWLRQ ELRPDVVORVVDQGHFRV\VWHPFKDQJH
ODQGLQVHFXULW\ FXOWXUDOVXVWDLQDELOLW\
 ODQGZLWKGUDZDOV ORVVRI XVXIUXFWULJKWV
DQGQDWXUDOUHVRXUFHDFFHVV
 GHFOLQLQJXUEDQZDJH ODQGSUHVVXUH ZDWHUSROOXWLRQ
DQGVDODU\RSWLRQV RYHUH[SORLWDWLRQRI QDWXUDOUHVRXUFHV
 QHJDWLYHLPSDFWVRI LQYDVLYHVSHFLHV FURSIDLOXUHV
GHYHORSPHQWDLG
/DQGLQVHFXULW\
ELRPDVVORVVDQGHFRV\VWHPFKDQJH
,QWKLVVWXG\LWLVDUJXHGWKDWODQGLQVHFXULW\ RUIHHOLQJVRI LQVHFXULW\DERXWODQGULJKWV KDYH
EHHQWKHURRWFDXVHRI ODQGXVHLQWHQVLILFDWLRQ
7KHSURJQRVLV IRU WKHHIIHFWLYH UHVROXWLRQRI  WKH ODQG WHQXUH LVVXHV LVYHU\SRRU 7KH
FRQVWDQWVWUHDPRI OHJLVODWLRQDQGUHJXODWLRQIURPWKHJRYHUQPHQWKDVDFKLHYHGOLWWOHRU
QRWKLQJ 7KH LQWUXVLRQRI RXWVLGHDJHQFLHV $XV$,' DQGRWKHUV KDV FRQWULEXWHG WR D
JURZWK LQ ODQG LQVHFXULW\DQGWKHDFWLRQVRI VRPHQL9DQXDWXHDJHU WR 
FDVK LQ
RQWKH
XQFHUWDLQW\RI WHQXUHKDVDGGHGWRWKHFRQIXVLRQ
7KHUH LV OLWWOHRUQRGRXEWWKDW WKHDVVRFLDWHGHQYLURQPHQWDO LVVXH³ ELRPDVV ORVVDQG
HFRV\VWHPFKDQJH³ LVDE\SURGXFWRI ODQGLQWHQVLILFDWLRQDQGLQVHFXULW\ :HUHWKHLVVXH
RI ODQGLQVHFXULW\WREHUHVROYHG LWZRXOGVHHPFRQVLVWHQWWRVXJJHVWWKDWWKHUHDVRQIRU
ODQGLQWHQVLILFDWLRQZRXOGGLVDSSHDU SUREDEO\ OHDGLQJWR%URRNILHOG
VE 
GLVLQWHQ
VLILFDWLRQ
 DVRFFXUUHGRQ7LNRSLD.LUFKDQG<HQ ,I HQYLURQPHQWDOPDQDJHPHQW
UHJLPHVVXFKDVZHHGLQJ UHSODQWLQJRI ORVWZRRG\IDOORZVSHFLHVDQGOHQJWKHQHGIDOORZ
SHULRGVZHUHLQVWLWXWHGLWFRXOGEHH[SHFWHGWKDWHQYLURQPHQWDOGHJUDGDWLRQZRXOGEHDPH
OLRUDWHG (UDGLFDWLRQRI WKHWZRLQWURGXFHGWUHHVSHFLHV³ (FXDGRU/DXUHODQG /HXFDHQD
³ WKHODWWHUZKLFKLVRI VRPHXVHDVFDWWOHIHHG RURI WKHLQYDVLYHJUDVVHV LVXQOLNHO\WR
EHDFKLHYHG
,WQHHGVWREHUHVWDWHGWKDWZKDWLVEHLQJGHVFULEHGLVDVXVWDLQDELOLW\ZKLFKLQDOOOLNHOLKRRG
VWLOOH[LVWV QRWDZHVWHUQVW\OH
UHVWRUDWLRQRUUHFUHDWLRQRI VXVWDLQDELOLW\
VLWXDWLRQ ZKHUH
WKHWLSSLQJSRLQWKDVEHHQORQJSDVVHG
7KHLVVXHRI FXOWXUDOVXVWDLQDELOLW\LVOHVVHDV\WRGHDOZLWK 6RPHKDYHOLQNHGGHFOLQLQJ
FXOWXUDOGLYHUVLW\ZLWKGHFOLQLQJELRGLYHUVLW\1HWWOHDQG5RPDLQH  (OVHZKHUH
FXOWXUDOORVVKDVQRWDIIHFWHGOLYHOLKRRG.LUFKDQG<HQRQ7LNRSLD ,WVHHPVIHDVLEOH
WKDWODQJXDJHORVVFDQEHHTXDWHGZLWKFXOWXUDOORVV DQG WKDWEHLQJWKHFDVH WKHQFXOWXUDO
VXVWDLQDELOLW\ LVXQGHUWKUHDWIURPODQGLQVHFXULW\ ZLWKXVXIUXFWFRPSURPLVHGDQGZLWK
ORFDOODQJXDJHXVHLQGHFOLQH1HWWOHDQG5RPDLQH 

/DQGZLWKGUDZDOV
ORVVRI ULJKWVDQGDFFHVV
7KHPRVW LPPHGLDWH LPSDFWRI  ODQGSDVVLQJ LQWR OHDVHKROG LVRQ WKHDFFHVVRI  WKH LQ
GLJHQRXVSRSXODWLRQVWRWKDWODQG ERWKIRUQDWXUDOUHVRXUFHFROOHFWLQJDQGIRUH[HUFLVLQJ
XVXIUXFWULJKWVWRPDNHJDUGHQV ([SDWULDWHOHDVHKROGHUV SDUWLFXODUO\WKRVHRI UHFHQWRULJLQ
DUHOLNHO\WRGHOLEHUDWHO\PLVFRQVWUXHWKHFRQGLWLRQVRI OHDVHKROG ZKLFKGRHVQRWLQFOXGH
WKHULJKWWRH[FOXGH&RQVWLWXWLRQ ,QWKHWHFKQLFDOUHSRUWWRWKH1DWLRQDO/DQG
6XPPLW WKHDXWKRUVSRLQWRXWWKDW
3RRU ODQGPDQDJHPHQWDQGVXEGLYLVLRQFRQWUROV >VLF@KDV UHVXOWHG LQDUHDV
RI SXEOLFRUFXVWRPDU\ODQGEHFRPLQJLQDFFHVVLEOHWRWKHFXVWRPRZQHUVRU
JHQHUDOSXEOLF
/XQQD\HWDO  
/LWWRUDODQGIRUHVWDFFHVVSURYLGHVWKHPHDQVWRPHHWGLHWDU\QHHGV³ SURWHLQIURPWKH
VKRUH WKURXJKILVK VKHOOILVKDQGFUXVWDFHDQV IUXLWVIURPWKHIRUHVW $OOWKHVHDUH
IUHH

SXEOLFJRRGVLQHIIHFW $OWHUQDWLYHVRXUFHVRI SURWHLQDUHWLQQHGILVKDQGPHDWRUFKLFNHQ
ZLQJVDQGVDXVDJHV $OWHUQDWLYHVRXUFHVWRHQHUJ\IRRGVIURPWKHIRUHVWDUHWKHVWDQGDUG
ZHVWHUQIDUHRI ELVFXLWV FKLSVDQGRWKHUKLJKO\SURFHVVHGSURGXFWV DOORI ZKLFKDUHLPSOL
FDWHGLQWKHKHDOWKSUREOHPVDVVRFLDWHGZLWKREHVLW\ GLDEHWHVPHOOLWXVDQGK\SHUWHQVLRQ
DQGGHQWDOFDULHVZKLFKFRQWLQXHWRULVHLQ3DFLILFFRPPXQLWLHV&R\QH  1RW
RQO\DUHWKH\XQKHDOWK\RSWLRQV WKH\DUHUHODWLYHO\H[SHQVLYH
8OWLPDWHO\ DVPRUH ODQG LVZLWKGUDZQ WKHUHZLOOEHRYHUH[SORLWDWLRQRI WKHUHPDLQLQJ
QDWXUDOUHVRXUFHVDQGELRGLYHUVLW\ZLOOGHFOLQH
'HFOLQLQJXUEDQZDJHDQGVDODU\RSWLRQV
ODQGSUHVVXUH ZDWHUSROOXWLRQ RYHUH[SORLWDWLRQRI QDWXUDOUHVRXUFHV
+LJKOHYHOVRI SRSXODWLRQGHQVLW\LQXUEDQDUHDV SDUWLFXODUO\LQWKHSHULXUEDQDUHDVRI 3RUW
9LOD PHDQWKDWWKHUHLVDVKRUWDJHRI ODQGDYDLODEOHIRUJDUGHQLQJ HYHQWKDWSHUPLWWHGE\
WUDGLWLRQDORZQHUV
,QDVLWXDWLRQZKHUHZDJHDQGVDODU\HDUQLQJLVLQGHFOLQH XUEDQKRXVHKROGVGHSHQGPRUH
DQGPRUHRQVXEVLVWHQFHSURGXFWLRQ :LWKVFDQWODQGUHVRXUFHVDYDLODEOH PDQ\IDFHOLYHOL
KRRGIDLOXUH +LJKSRSXODWLRQGHQVLW\DQGRYHUFURZGLQJLQLQIRUPDOVHWWOHPHQWVKDVOHG
WRJUHDWHUOHYHOVRI VWUHDPDQGVKRUHOLQHSROOXWLRQDQGJURXQGZDWHUFRQWDPLQDWLRQIURP
ODWULQHV &KXQJDQG+LOO 5HWLFXODWHGZDWHU LVXQDYDLODEOH RUH[RUELWDQWO\SULFHG
LQWKHLQIRUPDOVHWWOHPHQWVDQGZDWHUFROOHFWLRQIURPUXQRII LVFRPPRQO\VWRUHGLQROG
IXHOGUXPVRUUHIULJHUDWRUVUROOHGRQWKHLUVLGH 7KHUHLVQRJDUEDJHFROOHFWLRQDQGZDVWH
LVXVXDOO\GLVSRVHGRI E\EXUQLQJ 0HFDUWQH\ UHSRUWVSRRUZDWHUTXDO
LW\ JURXQGZDWHUFRQWDPLQDWLRQIURPODWULQHVDQGRSHQZDWHUVWRUDJHDOOKDYLQJDGYHUVH
LPSDFWVRQKHDOWKDQGQRWHVWKDWYHFWRUERUQHGLVHDVHV KHSDWLWLVLQDOOLWVIRUPVDQGJDV
WURLQWHVWLQDOLQIHFWLRQVDUHHYHU\GD\FRQFHUQVLQWKHLQIRUPDOVHWWOHPHQWV
+XQJU\SHRSOHDUHXQOLNHO\ WR WDNH WKH ORQJHUWHUPYLHZRI H[SORLWDWLRQRI QDWXUDO UH
VRXUFHV 2YHUH[SORLWDWLRQRI WKHOLWWRUDODQGIRUHVWUHVRXUFHVRI 9LOD%D\ LVFRPPRQSODFH
)LUHZRRGEXQGOHVIRUVDOHQRZRFFXS\DPXFKODUJHUDUHDDWWKH0DUNHW+RXVH DVXUEDQ
KRXVHKROGVDUHXQDEOHWRFROOHFWHQRXJKZRRGIRUFRRNLQJ

2YHUH[SORLWDWLRQLVQRWDEOHWREHFRQWUROOHGE\PXQLFLSDO FRPPXQLW\RUWUDGLWLRQDOVDQF
WLRQV
1HJDWLYHLPSDFWVRI GHYHORSPHQWDLG
LQYDVLYHVSHFLHV FURSIDLOXUHV
,Q&KDSWHU  WKHQHJDWLYHLPSDFWVRI DJULFXOWXUDODQGIRUHVWU\H[WHQVLRQZHUHFDQYDVVHG
SDUWLFXODUO\WKHLQWURGXFWLRQRI FRORQLVLQJLQYDVLYHVSHFLHVDVSRVVLEOHFDVKFURSV
,QFOXGHGLQWKHOLVWZHUHWKHSODQWVSHFLHV
D (FXDGRU/DXUHO&RUGLDDOOLRGRUD
E &RQIOLFWWUHH/HXFDHQDOHXFHSKDOD
F 0LOHDPLQXWHZHHG0LNDQLDPLFUDQWKD
G (OHSKDQWJUDVV3HQQLVHWXPSXUSXUHXP
2QWKHLVODQGRI 7DQQDWKHUHDUHIHUDOKRUVHV *RDWV LQYDU\LQJGHJUHHVRI GRPHVWLFD
WLRQ DUH IRXQGRQPRVW LVODQGV :HLJKWPDQ  GHWDLOV WKHPDQ\SDVW DWWHPSWV WR
GHYHORSVKHHSDQGGDLU\LQGXVWULHV DQGWRLQWURGXFHULFHDQGRWKHUFHUHDOVSHFLHVWRWKH
DUFKLSHODJR
7KHVHSODQWDQGDQLPDOLQWURGXFWLRQVVHHPWRKDYHEHHQPDGHZLWKRXWDQHOHPHQWDU\SUH
FDXWLRQDU\DSSURDFK³ QRULVNDVVHVVPHQW FHUWDLQO\QRHQYLURQPHQWDOLPSDFWDVVHVVPHQW
7KLVODFNRI DVVHVVPHQWLVLQDUJXDEOH EHFDXVHDQ\UXGLPHQWDU\ULVNDVVHVVPHQWZRXOGQRWH
WKHXELTXLWRXVODFNRI FDSDFLW\RI 3DFLILFQDWLRQVWRILQGDQGDSSO\IXQGVIRUWKHHUDGLFDWLRQ
RI HVWDEOLVKHGLQYDVLYHVSHFLHV 7KH6HFUHWDULDWRI WKH3DFLILF5HJLRQDO(QYLURQPHQW3UR
JUDPPH LQLWVUHJLRQDOVWUDWHJ\GRFXPHQWRQLQYDVLYHVSHFLHVLQWKH3DFLILF DGGUHVVHV
WKLVLVVXHGLUHFWO\
7KHUHLVDVKRUWDJHRI WHFKQLFDOO\WUDLQHGSHUVRQQHOLQ3DFLILFLVODQGFRXQWULHV
DQGWKHUHDUHLQDGHTXDWHTXDUDQWLQHDQGULVNDVVHVVPHQWIDFLOLWLHV 7KHUHLV
LQVXIILFLHQWIXQGLQJIRUWUDLQLQJRI SHUVRQQHO HVWDEOLVKPHQWRI LQIUDVWUXFWXUH
GHYHORSPHQWRI ULVNDVVHVVPHQWSURFHGXUHV DQGPDQDJHPHQWDQGUHVHDUFK
RQLQYDVLYHVSHFLHV
6HFUHWDULDWRI WKH3DFLILF5HJLRQDO(QYLURQPHQW3URJUDPPH 
,QRWKHUZRUGVWKHVLWXDWLRQLVD
3DQGRUD
VER[
 $Q\LQWURGXFWLRQRI DQHZVSHFLHVKDV
WKHSRWHQWLDOWREHFRPHDFDWDVWURSKH
,I LWLVEH\RQGWKHFDSDFLW\RI JRYHUQPHQWVRI 3DFLILFQDWLRQVWRFRPEDWLQYDVLYHVSHFLHV
WKHQLWLVXQUHDOLVWLFWRH[SHFWWKDWUXUDODQGXUEDQKRXVHKROGVDIIHFWHGE\WKHVHLQFXUVLRQV
ZLOOKDYHWKHPHDQV RUWKHH[SHUWLVH WRGHDOZLWKWKHP 8QGHUWKHVHFRQGLWLRQV LQYD
VLYHVSHFLHVKDYHWKHGXDOLPSDFWVRI LQFUHDVLQJOLYHOLKRRGLQVHFXULW\DQGHQYLURQPHQWDO
GHJUDGDWLRQ
5HFHQWVWXGLHVKDYHKLJKOLJKWHGWKHLPSRUWDQFHRI IRUHVWUHVRXUFHVWRVXEVLVWHQFHOLYHOL
KRRGV /DWLQLV DUJXHVWKDW
DUERUHDOEDVHGVXEVLVWHQFHHFRQRP\
PRUHDFFX
UDWHO\GHVFULEHV0HODQHVLDQVZLGGHQLQWKHDUFKDHRORJLFDOUHFRUG 7KLVGHSHQGHQFHRQIRU
HVWUHVRXUFHV FULWLFDOO\LQQDWXUDOGLVDVWHUV LVGLUHFWO\WKUHDWHQHGE\WKHFRORQLVLQJ(FXDGRU
/DXUHODQG /HXFDHQD GHVSLWHLWVZLGHVSUHDGXVHDVILUHZRRG /HXFDHQD VXFNHULQJSURGXFHV
WKLFNHWVZKLFKRYHUZKHOPDQ\QDWLYHVSHFLHV%DNHRDQG4DUDQL

7KHUHKDYHEHHQPDQ\VXFFHVVIXOLQWURGXFWLRQV DUDQJHRI WURSLFDOIUXLWV³PDQJR DYR
FDGR VRXUVRS FXVWDUGDSSOHV³ DORQJZLWKVDODGYHJHWDEOHVDQGEHHI FDWWOHKDYHDOOEHHQ
DVVLPLODWHGLQWRWKHSURGXFWLRQV\VWHP EXWWKHVHLQWURGXFWLRQVGLIIHUHGLQWZRPDMRUZD\V
7KH\KDGDKLVWRU\RI VXFFHVVIXOLQWURGXFWLRQLQWRQHZHQYLURQPHQWVDQGWKHLUJURZLQJ
KDELWVLQVLPLODUFOLPDWHVZHUHZHOOXQGHUVWRRG
)LQDOO\ WKHFRQFHQWUDWLRQRI DLGLQPHWURSROLWDQDUHDVDQGWKHDLPRI WKDWDLG³ HFRQRPLF
WUDQVLWLRQ³ KDVLPSDFWVRQFXOWXUDOVXVWDLQDELOLW\ /LWWOHDLGPRQH\KDVJRQHWRWKHHQ
FRXUDJHPHQWRI WUDGLWLRQDO FXOWXUDONQRZOHGJHDQGVRPHKDVDFWLYHO\XQGHUPLQHGLW 7KH
FXUUHQWXQFHUWDLQW\LQODQGWHQXUHV\VWHPVLVDQREYLRXVH[DPSOH ZKHUHWUDGLWLRQDOV\VWHPV
KDYHEHHQPDGHXQZRUNDEOHE\WKHLPSRVLWLRQRI OHJDOVWDQGDUGVRI SURRI
7KHUH LVDGHFOLQH LQ WKHDVVHWVRI ERWKUXUDODQGXUEDQ OLYHOLKRRGV DQG WKHVHGHFOLQHV
KDYHQHJDWLYHFRQVHTXHQFHVIRUWKHOLYHOLKRRGRXWFRPHVRI 9DQXDWXKRXVHKROGV ERWKLQ
VHFXULW\DQGVXVWDLQDELOLW\
7KHRYHUDOOUHVXOWVRI WKHOLYHOLKRRGIUDPHZRUNDQDO\VLVDUHGLVFXVVHGLQGHWDLOLQ&KDS
WHU 
7KLVPDUNVWKHHQGSRLQWRI WKH9DQXDWXOLYHOLKRRGIUDPHZRUNDQDO\VLV WKHWKLUGUHVHDUFK
WDVN 7KH(OOLVPRGHOQH[WUHWXUQVWRWKHOLYHOLKRRGSODWIRUP ZKHUHWKLVDQDO\VLV
EHJDQ
,QWKHIROORZLQJFKDSWHU WKHUHVXOWVRI WKHWKUHHUHVHDUFKWDVNVDOUHDG\XQGHUWDNHQ³ WKH
YDOXDWLRQRI WKHFRVWVRI ODQGZLWKGUDZDO WKHODQGXVHSURMHFWLRQVDQGFRPSDULVRQ DQG
WKHOLYHOLKRRGIUDPHZRUNDQDO\VLV³ ZLOOIRUPWKHEDVLVIRUDZLGHQLQJRI WKLVHQTXLU\LQWR
VXEVLVWHQFHEDVHGOLYHOLKRRGVDQGWKHLUVHFXULW\DQGVXVWDLQDELOLW\ IURPWKHQDWLRQDOWRWKH
ZRUOGVFDOH

&KDSWHU
5HVLOLHQFHWR)RRG,QVHFXULW\ D
)RRG5HVLOLHQFH,QGH[DQG
5DQNLQJ
 &RQWH[WDQGZK\LWPDWWHUV
7KHIRXUWKDQGILQDOUHVHDUFKTXHVWLRQLV
&DQDPHDVXUHEHGHYHORSHGZKLFKHQDEOHVDOOHFRQRPLHV³ VXEVLVWHQFH H[FKDQJH
DQGWKRVHEHWZHHQ³ WREHDVVHVVHGDQGUDQNHGLQFRPPRQWHUPV"
7RDGGUHVVWKLVTXHVWLRQ DQLQGH[HGPHDVXUHZLOOEHGHYHORSHGDQGDVHOHFWHGJURXSRI
FRXQWULHVUDQNHGRQWKHLQGH[
%HIRUHEHJLQQLQJ LWPD\EHKHOSIXOWR OLQNWKHFDVHVWXG\ 9DQXDWX WRWKHZLGHUZRUOG
FRQWH[WH[SORUHGLQWKLVFKDSWHU
7KHVWXG\KDV WRWKLVSRLQW EHHQWHVWLQJ LQDYDULHW\RI ZD\VDQGXVLQJDVXFFHVVLRQRI
PRGHOV WKHDVVHUWLRQRI WKHSHRSOHRI 9DQXDWXWKDWWKHLUWUDGLWLRQDOV\VWHPVRI ODQGDQG
OLYHOLKRRGDUHRI JUHDWHUHFRQRPLFYDOXHWKDQGHYHORSPHQWHFRQRPLVWVDUHSUHSDUHGWR
JUDQWWKHP 7KHYDOXDWLRQRI WKHFRVWVRI ODQGZLWKGUDZDOLQGLFDWHGWKDWWKH\PD\KDYHD
FDVH DQGWKDWWKHPRGHOVZKLFKDUHXVHGE\GHYHORSPHQWHFRQRPLVWVPD\VHULRXVO\XQ
GHUHVWLPDWHWKHHFRQRPLFUHWXUQVWRVXEVLVWHQFHEDVHGOLYHOLKRRGV 7KHVHULHVRI ODQGXVH
SURMHFWLRQVWKHQVKRZHGWKDWWKHZLWKGUDZDORI ODQGWROHDVHKROG VHHQE\GHYHORSPHQW
HFRQRPLVWVDVDQHVVHQWLDOVWHSRQWKHURDGWRFRPPHUFLDODJULFXOWXUHDQGWKHGHYHORS
PHQWRI DJOREDOO\FRQQHFWHGPDUNHWHFRQRP\ PD\LQIDFWEHGHWULPHQWDOWRWKHFXUUHQW
OLYHOLKRRGV ZLWKRXWSURGXFLQJEHQHILWVWRWKRVHVHHNLQJWRPRYHWRH[FKDQJHEDVHGV\V
WHPVRI OLYHOLKRRG
1H[W WKHVWXG\H[DPLQHGDQGFRPSDUHGUXUDODQGXUEDQOLYHOLKRRGVE\DGDSWLQJDPRGHO
GHYHORSHG E\',)' IRU UXUDO OLYHOLKRRG DQDO\VLV LQ WKDW WKH XQLW RI PHDVXUHZDVQRW
FXUUHQF\RUFDVKEDVHGHTXLYDOHQWV EXWOHYHOVRI DFFHVVWRUHVRXUFHV PHDVXUHGE\SHUFHQW
DJHSDUWLFLSDWLRQUDWHV 7KLVDQDO\VLVUHLQIRUFHGWKHWHQWDWLYHLQGLFDWLRQVRI WKHSUHYLRXV
PRGHOV 7KRVHLQ9DQXDWXIROORZLQJVXEVLVWHQFHSOXVOLYHOLKRRGV³ QRWRQO\UXUDOSRS
XODWLRQV EXWWKHPDMRULW\RUXUEDQGZHOOHUVDVZHOO³ ZHUHH[SHULHQFLQJWKHVXSSRVHG

EHQHILWVRI GHYHORSPHQWDVGHWULPHQWDOWRWKHLUOLYHOLKRRGV DQGRSSRUWXQLWLHVLQWKHH[
FKDQJHHFRQRP\KDGFRQWUDFWHGRYHUWLPH
'RHV WKH H[SHULHQFH RI  VXEVLVWHQFHEDVHG SURGXFHUV LQ D 3DFLILFPLFURVWDWH KDYH DQ\
ZLGHU LPSOLFDWLRQV LQ DZRUOGZKHUH GHVSLWH WKHDVSLUDWLRQVRI GHYHORSPHQW WKHRULVWV
KDOI RUPRUHRI WKHZRUOG
VSRSXODWLRQFRQWLQXHWRHQJDJHLQVXEVLVWHQFHSURGXFWLRQDV
WKHFRUHRI WKHLUOLYHOLKRRG" 7KDWLVWKHTXHVWLRQZKLFKWKHIROORZLQJPRGHODWWHPSWVWR
H[SORUH
7KLVLQGH[ZLOOXWLOLVHWKHUHVXOWVRI WKH9DQXDWXFDVHVWXG\ ZKHUHWKHWKUHHFRPSOHWHG
UHVHDUFKWDVNVVKRZHGILUVWWKDWWKHHFRQRPLFUHWXUQVWRVXEVLVWHQFHSOXVIDUPHUVPD\EH
PXFKKLJKHUWKDQLPSXWHGFRVWVRUFRQVXPSWLRQVXJJHVW 6HFRQG LWZDVGHPRQVWUDWHG
WKDWODQGZLWKGUDZDOVKDYHKDGVLJQLILFDQWLPSDFWVLQVSHFLILFDUHDVRI 9DQXDWX HVSHFLDOO\
RQWKHLVODQGRI (IDWH ZKHUHPRUHWKDQWZLFHWKHRSWLPDOQXPEHURI KRXVHKROGVPD\
EHXWLOLVLQJWKHDYDLODEOHODQGUHVRXUFHV 7KLUGO\ LWZDVVKRZQWKDWOLYHOLKRRGVHFXULW\DQG
VXVWDLQDELOLW\³ VXEVLVWHQFHSOXVIRUERWKUXUDODQGXUEDQKRXVHKROGV³ GHFOLQHGRYHUD
\HDUSHULRG ZLWKRXWDQ\VLJQLILFDQWJURZWKLQRWKHUPHDQVRI OLYHOLKRRG
7KHVHUHVXOWVZLOO LQIRUPWKHVHOHFWLRQRI YDULDEOHVIRUWKHSURSRVHGLQGH[ ZKLFKDLPV
WRPHDVXUHUHVLOLHQFHWRIRRGLQVHFXULW\ 7KLVZDVFKRVHQDVWKHFRQWH[WXDOEDFNJURXQG
VLQFHDOO OLYHOLKRRGVDLPWRGHOLYHUDGHTXDWHDPRXQWVRI IRRGDQGVKHOWHUWRKRXVHKROG
PHPEHUV
,QWKHUHYLHZRI OLWHUDWXUH&KDSWHU  WKHSUROLIHUDWLRQRI LQGLFHV LQGLFDWRUVDQGPHWDSKRUV
RI GHYHORSPHQW³ RI FRVWRI OLYLQJ GHYHORSPHQW VXVWDLQDELOLW\ KDSSLQHVV OLYHDELOLW\
SRYHUW\DQGPDQ\PRUH³ ZDVH[DPLQHG DQGWKUHHGHYHORSPHQWLQGLFDWRUV ZKLFKWHQGHG
WREHPHWDSKRULFLQFKDUDFWHU ZHUHVLQJOHGRXWIRUGLVFXVVLRQLQVRPHGHWDLO WKH(FRORJLFDO
)RRWSULQW WKH,QWHUQDWLRQDO3RYHUW\/LQHDQGWKH+XPDQ'HYHORSPHQW,QGH[
$OOWKUHHVKDUHGFRPPRQ IXQGDPHQWDOFKDUDFWHULVWLFV 7KH\ZHUHLQVHQVLWLYHWRFRQWH[WXDO
EDFNJURXQGDQGZHUHODUJHO\PDGHXSRI QRUPDWLYHPHDVXUHVRI YDOXH
7KH(FRORJLFDO)RRWSULQW ZKLFKFKDPSLRQVWKHVPDOOHU OHVVGHYHORSHGQDWLRQV GRHVVR
EHFDXVHLWLVIRFXVVHGRQHQYLURQPHQWDOVXVWDLQDELOLW\WRWKHH[FOXVLRQRI SROLWLFDO VRFLDO
RUFXOWXUDOFRQWH[WXDOHOHPHQWV ,WLVQRUPDWLYHLQFKDUDFWHUEHFDXVHLWSURPRWHVORZOHYHOV
RI FRQVXPSWLRQDQGZDVWHGLVSRVDODVWKHVROHPHDQVRI DFKLHYLQJDVXVWDLQDEOHOHYHORI
KXPDQHQYLURQPHQWDOLPSDFW UHJDUGOHVVRI KRZ DQGDWZKDWSROLWLFDO VRFLDORUFXOWXUDO
FRVW WKHVHOHYHOVDUHDFKLHYHG
7KH+XPDQ'HYHORSPHQW ,QGH[PHDVXUHV YDULDEOHVZKLFK DUH DSSURSULDWH WRPDUNHW
EDVHG LQGXVWULDOLVHGDQGJOREDOLVHGVRFLHWLHV³ OLIHH[SHFWDQF\DWELUWK OHYHORI VFKRRO
HGXFDWLRQ DQG*URVV1DWLRQDO,QFRPH*1, SHUFDSLWD³ EXWQRWQHFHVVDULO\VRWRRWKHU
VRFLHWLHVDQGRWKHUHFRQRPLFV\VWHPV 2QO\PDUNHWEDVHGVRFLHWLHVFDQVFRUHZHOORQWKH
LQGH[ VRWKHYDULDEOHV DVVHOHFWHG DUHQRUPDWLYH LQVHQVLWLYHWRFRQWH[W DQGLQVRPHFDVHV
LQVHQVLWLYHWRIDFW )RUH[DPSOH VXEVLVWHQFHSURGXFHUVGRQRWFRQWULEXWHWR RUVKDUHLQ
*URVV1DWLRQDO,QFRPH EXWDUHLQFOXGHGLQWKHWRWDOSRSXODWLRQIRUWKH
SHUFDSLWD
FDOFX
ODWLRQ WKXVSURGXFLQJFRQVLVWHQWO\ORZ DQGLQDFFXUDWH HVWLPDWHVIRUWKLVPHDVXUHLQFRXQ
WULHVZKHUHVXEVLVWHQFHSURGXFWLRQV\VWHPVDUHGRPLQDQW 7KH:RUOG%DQNPD\XQGHUYDOXH
VXEVLVWHQFHSURGXFWLRQVHHEHORZ EXWDWOHDVWLWDFNQRZOHGJHVLWVH[LVWHQFH
$ FDVHZDVSUHVHQWHG&KDSWHU IRUDUHWKLQNRI WKHZD\LQZKLFKVXEVLVWHQFHEDVHGOLYHOL
KRRGVKDYHEHHQHYDOXDWHG E\DVVHVVLQJWKHFRVWVRI ODQGZLWKGUDZDOWRVXEVLVWHQFHSOXV
OLYHOLKRRGV 7KLVDVVHVVPHQWLQGLFDWHGWKDWWKHPHWKRGVXVHGLQDFFRXQWLQJIRUVXEVLVWHQFH
SURGXFWLRQLQWKH:RUOG%DQN
V,QWHUQDWLRQDO3RYHUW\/LQH DQGPRUHJHQHUDOO\LQGHYHORS

PHQWHFRQRPLFV³ LPSXWDWLRQRI FRQVXPSWLRQRUSURGXFWLRQ³PD\JUHDWO\XQGHUYDOXH
VXEVLVWHQFHLQFDVKWHUPV 7KH,QWHUQDWLRQDO3RYHUW\/LQHGHILQHVSRYHUW\LQWHUPVRI ODFN
RI PDWHULDOJRRGV DQGLVLQVHQVLWLYHWRRWKHUFRQWH[WXDOLQIOXHQFHV SDUWLFXODUO\WKHVRFLDO
DQGFXOWXUDODVSHFWVRI KXPDQOLIH ZKLFKPD\QRWEHPHDVXUDEOHE\OHYHOVRI PDWHULDOJRRGV
6DKOLQV
7KHFRPSRVLWHPHDVXUHSURSRVHGKHUH WKDWRI DUDQNLQJRI DVHOHFWLRQRI FRXQWULHVLQ
WHUPVRI WKHLUUHVLOLHQFHWRIRRGLQVHFXULW\ SURYLGHV DQGLVFRQVWUDLQHGE\ WKDWVSHFLILF
FRQWH[WIRUPHDVXUHPHQW 7KHYDULDEOHVFKRVHQWRUHSUHVHQWWKHLQGLFDWRUVRI UHVLOLHQFHWR
IRRGLQVHFXULW\ZLOOEHWHVWHG WREHDVQRQQRUPDWLYHDVSRVVLEOH
 &XUUHQWZRUOGIRRGLQVHFXULW\
$VZRUOGSRSXODWLRQPRYHVWRZDUGVVHYHQELOOLRQ KRZGRHVZRUOGIRRGLQVHFXULW\VWDQG"
7ZRSDUDPHWHUV ZRUOGIRRGSULFHVDQGZRUOGFHUHDOVWRFNV DUHERWKPRYLQJLQWKHZURQJ
GLUHFWLRQ
:RUOG IRRGSULFHV UHPDLQHG UHODWLYHO\ VWDEOHEHWZHHQDQG 3ULFHV WKHQ URVH
VWHHSO\ DQGDIWHUDVHYHUHGLSGXULQJWKHJOREDOILQDQFLDOFULVLV UHWXUQHGWRWKHLU
SUHFULVLVUDWHVRI JURZWKLQ 6LQFHWKHQSULFHVKDYHGHFOLQHGDQGDUHSURMHFWHGWR
FRQWLQXHWRGRVR
)LJXUH  )$2 IRRGSULFHLQGH[ ³ 
ZZZIDRRUJZRUOGIRRGVLWXDWLRQZIVKRPHIRRGSULFHVLQGH[HQ³ DFFHVVHG-XQH 
:RUOGFHUHDOVWRFNVUHSUHVHQWWKHVDIHW\QHWDJDLQVWIRRGVKRUWDJH
)LJXUH  VKRZVFHUHDOVVWRFNV SURGXFWLRQDQGFRQVXPSWLRQVLQFH 7KHFKDUW LV
SUHVHQWHG LQDGHOLEHUDWHO\RSWLPLVWLFPDQQHU 7KHULJKWD[LV ZKLFKJRHVIURP]HURWR
PLOOLRQ WRQQHV LVXVHGIRUVWRFNV WKH OHIW ZKLFKJRHV IURPPLOOLRQ WR
PLOOLRQWRQQHV IRUSURGXFWLRQDQGXWLOLVDWLRQ ,I RQHD[LVRQO\ZDVXVHG VD\IURP]HURWR
PLOOLRQWRQQHV WKHORZOHYHORI VWRFNV FRPSDUHGWRSURGXFWLRQDQGXVH ZRXOGEH
DSSDUHQW

)LJXUH  )$2 :RUOGFHUHDOVWRFNV ³ 
ZZZIDRRUJZRUOGIRRGVLWXDWLRQZIVKRPHFVGEHQ³ DFFHVVHG-XQH 
7KHVWRFNWRXVH UDWLR KDVGHFOLQHGRYHUWKHSDVWGHFDGH IURPSHUFHQWLQ WR
SHUFHQWLQ0D\
,QDWLPHRI UDSLGO\ULVLQJIRRGSULFHVDQGLQDZRUOGZKHUH VLQFH SURGXFWLRQ
DQGFRQVXPSWLRQKDYHEHHQLQORFNVWHS QRZDWRYHUPLOOLRQWRQQHVSHUDQQXP D
VWRFNSLOHRI PLOOLRQWRQQHVLVOHVVWKDQWKUHHPRQWKV
VXSSO\ZRUOGZLGH LQWKHHYHQWRI
DFDWDVWURSKLFFURSIDLOXUHDQGUXQGRZQRI UHVHUYHV ,QWKHVDPHSHULRG³ 
ZRUOGSRSXODWLRQKDVJURZQIURPELOOLRQWRELOOLRQ PLOOLRQPRUHSHRSOH
RUSHUFHQW
7KLV WKHQLVWKHFRQWH[WXDOEDFNJURXQG RQHRI LQFUHDVLQJIRRGLQVHFXULW\ ZLWKWUHQGVRI
ULVLQJSULFHVDQGGZLQGOLQJVXSSOLHV DQGVWHDGLO\JURZLQJZRUOGSRSXODWLRQ
,QVXFKDFRQWH[W ZKDWLQGLFDWRUVRI UHVLOLHQFHWRIRRGLQVHFXULW\PLJKWEHLPSRUWDQW"
 ,QGLFDWRUVRI UHVLOLHQFHWRIRRGLQVHFXULW\
2QHVWUDWHJ\ZKLFKZLOOEHH[FOXGHGIURPWKHLQGH[DWWKHRXWVHWLVWKHSUHGRPLQDQWVWUDW
HJ\HPSOR\HGLQWKHJOREDOLVHGHFRQRPLHV WKHXVHRI SXUFKDVLQJSRZHULQWKHJOREDOIRRG
V\VWHP 7KLVH[FOXVLRQLVPDGHIRUWKHIROORZLQJUHDVRQV
7KH FXUUHQW ZRUOG IRRG VLWXDWLRQ LV ZLWKRXW SUHFHGHQW JLYHQZRUOG SRSXODWLRQ OHYHOV
7KHLQFUHDVLQJFRPSOH[LW\RI WKHJOREDOIRRGV\VWHP+HQGULFNVRQHWDO DQGWKH
ZZZIDRRUJZRUOGIRRGVLWXDWLRQZIVKRPHFVGEHQ³ DFFHVVHG-XQH 
,QWKHSHULRG SURGXFWLRQJUHZE\SHUFHQWDQGXWLOLVDWLRQJUHZE\SHUFHQW)$2
[OV 7KLVPHDQVWKDWSURGXFWLRQJUHZE\DQHWSHUFHQW DWDWLPHZKHQSRSXODWLRQJUHZIURP
ELOOLRQWRELOOLRQ DULVHRI SHUFHQW KWWSZZZFHQVXVJRYSRSXODWLRQLQWHUQDWLRQDOGDWDLGE

SURSHQVLW\IRUV\VWHPLFIDLOXUHLQKLJKO\FRPSOH[V\VWHPV:DWWV 0D\PDNH
VLQJOHVWUDWHJ\DSSURDFKHVPRUHKLJKULVN VLPSO\EHFDXVHWKHUHLVQRIDOOEDFNSRVLWLRQ QR
VSUHDGLQJRI ULVN 7KHUHLVQRLPSOLFDWLRQWKDWSXUFKDVLQJSRZHULVQRWDQHIIHFWLYHVWUDW
HJ\ VLPSO\WKDWDQ\RQHVWUDWHJ\ ZKLFKLVIROORZHGWRWKHH[FOXVLRQRI RWKHULQVWUXPHQWV
GHFUHDVHVVWUDWHJ\GLYHUVLW\ 'LYHUVLILFDWLRQVSUHDGVULVN
7KHYDULDEOHVFKRVHQDVLQGLFDWRUVRI UHVLOLHQFHWRIRRGLQVHFXULW\KDYHEHHQVHOHFWHGRQ
WKHEDVLVWKDWWKH\FDQPHHWWZRWHVWV
7KHILUVWLVDSSURSULDWHQHVVWRVXEVLVWHQFHEDVHGOLYHOLKRRGV ZLWKRXWH[FOXGLQJRWKHUOLYHOL
KRRGV 7KLVZLOO LQHIIHFW PHDQWKDWFDVKPHDVXUHVZLOOEHH[FOXGHGDQGPHDVXUHVEDVHG
RQDFFHVVDQGSDUWLFLSDWLRQZLOOEHIDYRXUHG
7KHVHFRQGWHVWLVWKDWWKHYDULDEOHVVKRXOGQRWH[KLELWDQ\QRUPDWLYHLQWHQW RUFRQWHQW
7KLVLVDPRUHGLIILFXOWWHVWWRSDVV ,WZLOOEHQRWHGZKHUHWKHFRQVWUDLQWLVEURNHQ
%HIRUHOLVWLQJWKHLQGLFDWRUV LWLVLQFXPEHQWWRDFNQRZOHGJHWKHOLPLWDWLRQVRI WKLVH[HU
FLVH 6RPHRI WKHLQIRUPDWLRQKDVEHHQGUDZQIURPLQWHUQHWVRXUFHV DQGQRWDOOKDYHEHHQ
YHULILHG 7KHVHOHFWLRQRI WKHLQGLFDWRUVWKHPVHOYHV³ QDWXUDOUHVRXUFHVXIILFLHQF\ IRRG
VXIILFLHQF\ ORZVHDVRQDOLW\DQGKLJK\LHOGSURGXFWLRQ OLYHOLKRRGDGDSWDELOLW\DQGXUEDQ
IRRGSURGXFWLRQ³ ZDVLQIRUPHGE\UHVXOWVRI WKHSUHYLRXVUHVHDUFKWDVNVLQWKHVWXG\
7KHUHPD\ZHOOEHRWKHUIDFWRUVZKLFKPHULWFRQVLGHUDWLRQ EXWIRUWKLVVWXG\ WKHLQGLFD
WLRQVDUHWKDWWKHVHFKRVHQIDFWRUVDUHVWUHQJWKVLQWKH9DQXDWXHFRQRP\ DQGDUHOLNHO\
WREHVWUHQJWKV LQRWKHU VLPLODUHFRQRPLHV :KHWKHUJOREDOLVHG QHWZRUNHGHFRQRPLHV
EHQHILWIURPDQ\ RUDOORI WKHIDFWRUV LVDPRRWSRLQW 7KHFRQWHQWLRQPDGHKHUHLVWKDWLI
SXUFKDVLQJSRZHUEHJLQVWRIDLOWRSURYLGHDOLYHOLKRRG ZKDWRWKHUVWUDWHJLHVDUHDYDLODEOH
IRUWKHJOREDOLVHGZRUOG"
,QGLFDWRU2QH VXIILFLHQWDJULFXOWXUDOODQGWRIHHGWKHWRWDOSRSXODWLRQ
DJULFXOWXUDOODQGDUHDSHUFDSLWD
:KHUH WKHUH LV QRW HQRXJK ODQG WR IHHG WKHSRSXODWLRQ WKHUH LV LQKHUHQWULVNRI  IRRG
LQVHFXULW\ ,I  WKHJOREDO IRRGQHWZRUN LVXQDEOH WRGHOLYHU UHSODFHPHQWV IRU LQFRXQWU\
GHILFLHQFLHV SHRSOHH[SHULHQFHIRRGVKRUWDJHV $QDVVXPSWLRQLVPDGHWKDWLQWLPHVRI
IRRGLQVHFXULW\ JRYHUQPHQWVDUHPRUHOLNHO\WRLQWHUYHQHLI LQFUHDVHGIRRGSURGXFWLRQLV
H[SRUWHG LQWKHFDVHWKDWWKHDJULFXOWXUDOODQGLVXQGHUIRUHLJQRZQHUVKLS
$JULFXOWXUDOODQGDYDLODEOHIRUWRWDOSRSXODWLRQLVFDOFXODWHGE\GLYLGLQJWKHWRWDODJULFXOWXUDO
ODQGDUHD WDNHQIURPWKH)$2 GDWDEDVHKWWSIDRVWDWIDRRUJE\WKHWRWDOSRSXODWLRQ
DVHVWLPDWHGLQ0D\LQWKH &,$ )DFWERRN KWWSVZZZFLDJRYOLEUDU\SXEOLFDWLRQV
WKHZRUOGIDFWERRNJHRV
7KHYDULDEOHSDVVHV WKH WZR WHVWV ,W LV QRWQRUPDWLYH LQ FKDUDFWHU DQG LV DSSURSULDWH
IRUVXEVLVWHQFHEDVHGSURGXFWLRQ ZLWKRXWDQ\LQKHUHQWELDVDJDLQVWRWKHUSURGXFWLRQV\V
WHPV
$WWHQWLRQKDVSUHYLRXVO\EHHQGUDZQWRWKH)$2 PHWKRGRI HVWLPDWLRQ ZKLFKPHDVXUHVRQO\FXUUHQWO\
XVHGDJULFXOWXUDOODQG QRWSRWHQWLDODJULFXOWXUDOODQG VHHS 

,QGLFDWRU7ZR HYLGHQFHRI VHOIVXIILFLHQF\DWWRWDOSRSXODWLRQOHYHOV
QHWIRRGLPSRUWVDVSHUFHQWDJHRI LPSRUWV
&RXQWULHVZKLFKDUHQHW LPSRUWHUVRI  IRRGDUH DWKLJKHU OHYHOVRI  ULVN WKDQ WKRVH WKDW
KDYHEHHQSURYLGLQJHQRXJKIRRGIRUWKHLUSRSXODWLRQ :KLOHWKLVIDFWRULVKLVWRULFDOLQ
QDWXUH DQGQRWSUHGLFWLYH³ LQWKHVHQVHWKDWSDVWSHUIRUPDQFHGRHVQRWKHOSWRSUHGLFW
IXWXUHSHUIRUPDQFH³ LWLQGLFDWHVZKHUHWKHSRVVLELOLW\RI IRRGLQVHFXULW\H[LVWV RUKDV
EHHQ H[SHULHQFHG ,WPXVWEHNHSW LQPLQG WKDW DQHJDWLYHQHW YDOXHPD\EH VLPSO\ D
PDWWHURI FKRLFH &RXQWULHVRUWKHSHRSOHLQWKHPPD\FKRRVHWRLPSRUWIRRGDQGH[SRUW
RWKHUKLJKHUYDOXHJRRGVWRSD\IRUWKDWIRRG 7KLVLVDPDMRUHOHPHQWLQWKHSXUFKDVLQJ
SRZHUVWUDWHJ\ H[FOXGHGIURPFRQVLGHUDWLRQ +LJKWUDGHFRXQWULHVDUHPD[LPLVLQJWKHLU
SXUFKDVLQJSRZHU
1HWIRRGLPSRUWGDWDZDVVRXUFHGIURP1JDQG$NVR\ 7KLVUHPDLQVWKHPRVW
UHFHQW:RUOG%DQNVSRQVRUHGVWXG\ 7KHQXPEHUVSUHVHQWHGUHIHUWR
UDZIRRG
³ FHUHDOV
EHHWV URRWVDQGPHDW³ ZLWKSURFHVVHGIRRGDQGWH[WLOHJRRGVH[FOXGHG 1JDQG$NVR\
 SUHVHQWWZRVHWVRI ILJXUHV³ UDZYDOXHVRI LPSRUWVDQGH[SRUWVLQGROODUV
DQGQHWIRRGLPSRUWVDVDSHUFHQWDJHRI DOOLPSRUWV 7KHVHFRQGZDVFKRVHQEHFDXVHLW
VKRZVWKHUHODWLYHPDJQLWXGHRI WKHH[FHVVRUGHILFLW DQGEHFDXVHLWPHHWVWKHFULWHULRQRI
DYRLGDQFHRI FDVKWHUPV 1HWLPSRUWHUVKDYHDQHJDWLYHSHUFHQWDJH QHWH[SRUWHUVKDYHD
SRVLWLYHSHUFHQWDJH
7KHUHLVDPLQRUQRUPDWLYHHOHPHQWLQWKLVYDULDEOH EHFDXVHVXEVLVWHQFHSURGXFWLRQLVQRW
PHDVXUHG LQ LPSRUWH[SRUWGDWD EXWWKLV LVEDODQFHGE\DQDVVXPSWLRQWKDW LI DFRXQ
WU\ZLWKKLJKOHYHOVRI VXEVLVWHQFHSOXVSURGXFWLRQLVQRWDQHWIRRGLPSRUWHU WKHQWKDW
VXEVLVWHQFHEDVHGSURGXFWLRQLVPHHWLQJWKHQHHGVRI WKHSRSXODWLRQ $OWHUQDWLYHO\ LWPXVW
EHDGPLWWHG LWFRXOGPHDQWKDWWKHFRXQWU\LVXQDEOHWRLPSRUW GXHWRILQDQFLDOFRQVWUDLQWV
7KHDUJXPHQWWXUQVRQWKHHYLGHQFH RUODFNRI LW ,I DFRXQWU\LVXQDEOHWRLPSRUWVXIIL
FLHQWIRRGWRIHHGWKHSRSXODWLRQ WKHQDKXPDQLWDULDQGLVDVWHUZRXOGEHOLNHO\WRRFFXU
DQGVXFKGLVDVWHUVDUHLQFUHDVLQJO\GLIILFXOWWRKLGHLQWKHPRUHWUDQVSDUHQWZRUOGLQZKLFK
ZHOLYH
,QGLFDWRU7KUHH LQGLFDWLRQVRI VXEVLVWHQFHEDVHGOLYHOLKRRGVLQXUEDQSRSXODWLRQV
SHUFHQWDJHXUEDQLVDWLRQSOXVSHUFHQWDJHSRSXODWLRQLQDJULFXOWXUH
,Q9DQXDWX XUEDQKRXVHKROGVZHUHIRXQGWREHHQJDJHGLQVXEVLVWHQFHEDVHGSURGXFWLRQ
ZKLFKJDYHJUHDWHUOLYHOLKRRGVHFXULW\WKDQZDJHDQGVDODU\HDUQLQJ 8QGHUVXFKFRQGLWLRQV
LI WKHSHUFHQWDJHSRSXODWLRQHQJDJHGLQDJULFXOWXUHZHUHDGGHGWRWKHXUEDQSRSXODWLRQ
SHUFHQWDJH WKHWRWDOFRXOGEHH[SHFWHGWRH[FHHGSHUFHQW
7KLV LWHP LV FDOFXODWHG LQ WKDWPDQQHU ,I DGGHG WRJHWKHU WKHVH WZRSHUFHQWDJHV DGG
WRPRUH WKDQSHUFHQW ZHFDQPDNH WKH LQIHUHQFH WKDW VXEVLVWHQFHSOXV OLYHOLKRRG
SDWWHUQVVLPLODUWRWKRVHIRXQGLQXUEDQSRSXODWLRQVLQ9DQXDWXDUHOLNHO\WREHIRXQGLQ
WKHXUEDQSRSXODWLRQV 2I WKHFRXQWULHVOLVWHGDV
/HDVW'HYHORSHG&RXQWULHV
E\WKH
8QLWHG1DWLRQV'HYHORSPHQW3URJUDPPH ILWWKLVSDWWHUQ 7KLVIDFWRUKDVEHHQFKRVHQ
EHFDXVHLWLVDQLQGLFDWRUWKDWGHJUHHVRI VHOIVXIILFLHQF\DUHOLNHO\WRH[LVWLQXUEDQDUHDVLQ
WKH
/HDVW'HYHORSHG&RXQWULHV
 UHJDUGOHVVRI HPSOR\PHQWOHYHOV ZDJHOHYHOVDQGUHODWLYH
ZHDOWK
7KH
3UR+XHUWD
SURJUDPPH LQLWLDWHGLQ$UJHQWLQDDQGDGRSWHGLQ+DLWLLQ DLPVWR
HQFRXUDJH RUUHLQWURGXFH XUEDQVXEVLVWHQFHJDUGHQLQJDVDPHDQVRI SURPRWLQJKHDOWK

LHUGLHWDQGJUHDWHUIRRGVHOIVXIILFLHQF\DPRQJXUEDQVHWWOHUV (DVWDQG'DZHV
GRFXPHQWWKHJURZWKRI KRPHJDUGHQLQJLQ.LULEDWL DVDUHVXOW LQSDUW RI DLGVSRQVRUHG
SURMHFWV
7KHILJXUHVIRUXUEDQLVDWLRQSHUFHQWDJHVDQGSHUFHQWDJHSRSXODWLRQLQYROYHGLQDJULFXOWXUH
ZHUHWDNHQIURPFRXQWU\SURILOHVRQWKH &,$ )DFWERRN ZHEVLWHDQGYHULILHGDJDLQVW
(DUWKWUHQGVYDOXHV IURPWKH:RUOG5HVRXUFHV,QVWLWXWH (DUWKWUHQGV ILJXUHVDUHGHULYHGIURP
)RRGDQG$JULFXOWXUH2UJDQLVDWLRQ :RUOG%DQNDQG8QLWHG1DWLRQV(FRQRPLFDQG6RFLDO
$IIDLUV'HSDUWPHQWVWDWLVWLFV
,QWHUPVRI WKHWZRFRQVWUDLQWV WKLVYDULDEOHLVDSSURSULDWHWRVXEVLVWHQFHEDVHGSURGXF
WLRQ EXWOHVVVRIRUKLJKO\XUEDQLVHGSRSXODWLRQVZLWKVPDOOSHUFHQWDJHVRI SRSXODWLRQ
HQJDJHGLQDJULFXOWXUH ZKHUHQRLQIHUHQFHDERXWXUEDQVHOIVXIILFLHQF\FDQEHGUDZQIURP
DVFRUHDSSURDFKLQJSHUFHQW 7KLVQRUPDWLYHELDVLVDFNQRZOHGJHGDVDVKRUWFRPLQJ
LQWKLVPHDVXUH
,QGLFDWRU)RXU DJULFXOWXUDODQGFOLPDWHIHDWXUHV
UDWLRRI KLJK\LHOGWRORZ\LHOGFURSVSOXVFOLPDWHLQIOXHQFH
+LJK\LHOGLQJFURSVKDYHDQDGYDQWDJHLQWKDWKLJKHUUHWXUQVFDQEHJDLQHGIURPVPDOOHU
SDUFHOVRI ODQG 5RRWFURS\LHOGVDUHPXFKKLJKHUWKDQFHUHDOV $FURVVDOOFRXQWULHV WKH
\LHOGVYDU\IURPWKUHHWLPHVKLJKHUWRPDQ\WLPHVKLJKHU EXWWKHPHDQLVVRPHZKHUHQHDU
VL[WLPHV (OVHZKHUHLQWKLVVWXG\VHHS  LWKDVEHHQQRWHGWKDWWURSLFDODQGVXE
WURSLFDODJULFXOWXUHKDVDQDGYDQWDJHRYHUWHPSHUDWHDJULFXOWXUHLQWKDWFXOWLYDWLRQFDQEH
\HDUURXQG ZKHUHDVWHPSHUDWHDJULFXOWXUHKDVWZRFURSSLQJSHULRGVDWPRVW ,QWHQVLYH
FHUHDOSURGXFWLRQ DOWKRXJKPRVWO\DVVRFLDWHGZLWKWHPSHUDWHSURGXFWLRQ LVXQGHUWDNHQ
LQWURSLFDODQGVXEWURSLFDOV\VWHPV ULFHSDGG\LQSDUWLFXODU /LNHZLVH URRWFURSSURGXF
WLRQ PRVWDVVRFLDWHGZLWKWURSLFDODQGVXEWURSLFDOSURGXFWLRQ LVXQGHUWDNHQLQWHPSHUDWH
FOLPDWHV SRWDWRHVDQGVZHHWSRWDWRYDULHWLHVPDLQO\ EXW LQFOXGLQJVXJDUEHHWV FDUURWV
SDUVQLSVDQGWXUQLSV
&OLPDWHLQIRUPDWLRQZDVGUDZQIURPWKH &,$ )DFWERRN FRXQWU\SURILOHV ZLWKGRPLQDQW
FOLPDWHXVHGIRUODUJHUFRXQWULHVZLWKDYDULHW\RI FOLPDWHV $ VLPSOHWZRSRLQWVFDOHZDV
XVHG ZLWKWURSLFDODQGVXEWURSLFDOSURGXFWLRQVFRUHGDVWZR DQGWHPSHUDWHSURGXFWLRQ
VFRUHGDVRQH 7KHUDWLRRI URRWFURSVWRFHUHDOVLVGHULYHGIURP (DUWKWUHQGV GDWD
7KHVHWZRIHDWXUHV KLJK\LHOGDJULFXOWXUH SOXVDFOLPDWHVFRUH PDNHXSWKHYDOXHVIRUWKLV
LQGLFDWRURI UHVLOLHQFH
7KLVYDULDEOHILWVWKHVXEVLVWHQFHDSSURSULDWHDQGQRQQRUPDWLYHFRQVWUDLQWV
,QGLFDWRU)LYH OLYHOLKRRGDGDSWDELOLW\DWWKHWRWDOSRSXODWLRQOHYHO
PLQXVSHUFHQWDJHXUEDQLVDWLRQDGGHG WRSHUFHQWDJH UHIXJHHDQG LQWHUQDOO\
GLVSODFHGSRSXODWLRQ
+LJKOHYHOVRI XUEDQLVDWLRQDUHDQLQGLFDWRUIRULQIOH[LELOLW\LQOLYHOLKRRGRSWLRQVDQGDODFN
RI FDSDFLW\WRDGDSWWRRWKHUOLYHOLKRRGV RUWRVHOIVXIILFLHQWSURGXFWLRQ LQWKHHYHQWRI
FULWLFDOIRRGVKRUWDJHV
SGI DYDLODEOH ZZZHVFUQHWRUJXVUBGRF,,&$BB+DLWLSGI DVDW-XQH 
KWWSHDUWKWUHQGVZULRUJ
HDUWKWUHQGVZULRUJ³ WKHDJULFXOWXUHDQGIRRGFRXQWU\SURILOHVZHUHWKHEDVLVRI WKLVFDOFXODWLRQ
KWWSHDUWKWUHQGVZULRUJ³ WKH:RUOG5HVRXUFHVLQVWLWXWH

/DQGWHQXUHDUUDQJHPHQWVPD\DOVRFRQWULEXWHWRDGDSWDELOLW\ RUPLOLWDWHDJDLQVWLW /DQG
HQWLWOHPHQWPD\EHFULWLFDOLQSHULRGVRI IRRGLQVHFXULW\ RUZKHUHIRRGLQVHFXULW\EHFRPHV
HVWDEOLVKHG ,Q VXFK WLPHV ODQGDV IRRGJURZLQJ VSDFH UDWKHU WKDQ ODQGDV DPHQLW\ LV
SDUDPRXQW 7KHORVVRI ODQGHQWLWOHPHQWWKURXJKSRSXODWLRQGLVSODFHPHQW RUGXHWRWKH
FRPPRGLILFDWLRQRI ODQG LVDFUXFLDOHOHPHQWLQOLYHOLKRRGORVV $VZLOOEHVHHQ WKLVIHDWXUH
LVHQGHPLF LQ$IULFD ZKHUHFLYLOZDUVDQG LQWHUQDO VWULIHKDYH UHGXFHGIRRGVHFXULW\ LQ
RWKHUZLVHUHVLOLHQWFRXQWULHV
8UEDQLVDWLRQSHUFHQWDJHVZHUHGUDZQIURPWKH &,$ )DFWERRN ZKLOHODQGWHQXUHDUUDQJH
PHQWVLQIRUPDWLRQZDVUHIHUHQFHGLQGLYLGXDOO\ IURPWKH86$LGZHEVLWH 3HUFHQWDJHVRI
LQWHUQDOO\GLVSODFHGSRSXODWLRQVDQGUHIXJHHVDUHWDNHQIURPWKH *OREDO7UHQGV5HSRUW
RI WKH8QLWHG1DWLRQV+LJK&RPPLVVLRQHUIRU5HIXJHHVDQG8QLWHG1DWLRQV+LJK
&RPPLVVLRQHUIRU5HIXJHHV 7KH81+&5 QXPEHUVIRUUHIXJHHVDQG,QWHUQDOO\
GLVSODFHGSHRSOHZHUHDJJUHJDWHGIRUHDFKFRXQWU\
7KHUHLVDGLIILFXOW\LQDWWULEXWLRQLQWKLVYDULDEOH 5HIXJHHSRSXODWLRQVKDYHEHHQDWWULEXWHG
WRWKHLUFRXQWU\RI UHIXJH UDWKHUWKDQWKHLUFRXQWU\RI RULJLQ 7KLVDWWULEXWLRQZDVPDGH
ZLWKVRPHPLVJLYLQJV 6KRXOGUHIXJHHVEHFRXQWHGDVDSUREOHPIRUWKHLUFRXQWU\RI RULJLQ
RUIRUWKHLUFRXQWU\RI UHIXJH" ,QWKHHQG LWZDVGHFLGHGWKDWUHIXJHHVDUHDSUHVHQWSUREOHP
IRUWKHLUFRXQWU\RI UHIXJH VRWKH\ZHUHDWWULEXWHGWKHUH 7KLVLVQRWDQLVVXHIRULQWHUQDOO\
GLVSODFHGSRSXODWLRQV
7KHVFRUHLVREWDLQHGE\DGGLQJWKHSHUFHQWDJHRI XUEDQLVHGSRSXODWLRQDQGUHIXJHHVDQG
LQWHUQDOO\GLVSODFHGSHUVRQVDVDSHUFHQWDJHRI WKHSRSXODWLRQ :KLOHUHIXJHHVDUHQRWUHV
LGHQWV WKH\ODFNOLYHOLKRRGDVVHWVDQGHQWLWOHPHQWV DQGWKXVKDYHORZFDSDFLW\IRUDGDSWD
WLRQ
:KLOHKLJKOHYHOVRI XUEDQLVDWLRQDUHDIHDWXUHRI PDUNHWRULHQWHGHFRQRPLHV SHUKDSVDQ
LQGLFDWRURI DQRUPDWLYHHOHPHQW LQWKLVYDULDEOH LW LVWKHFRPELQDWLRQRI XUEDQLVDWLRQ
DQGLQWHUQDOGLVSODFHPHQWZKLFKIRUPVWKHYDOXHV DQGLQWHUQDOGLVSODFHPHQWLVDIHDWXUH
RI VXEVLVWHQFHEDVHGHFRQRPLHVLQ$IULFDDQGHOVHZKHUH 7KHWHUPVDUHDSSURSULDWHWR
VXEVLVWHQFHEDVHGDQGRWKHUV\VWHPV
 'DWDDQG7DEOHV
 6HOHFWHG&RXQWULHV
7LPHDQGVSDFHGLGQRWSHUPLWDQH[KDXVWLYHVWXG\RI HYHU\FRXQWU\DQGHFRQRP\ VR
VHOHFWLRQVZHUHPDGHWRWU\DQGFDSWXUHWKHH[WUHPHV DQGWZRFRXQWULHVZHUHFKRVHQWR
UHSUHVHQWSRLQWVVRPHZKHUHLQWKHPLGGOH
7KHJURXSRI FRXQWULHVVHOHFWHGDUH WKHFRXQWULHVZKLFKPDNHXSWKH8QLWHG1DWLRQVOLVW
RI 
/HDVW'HYHORSHG&RXQWULHV
 WKHWRSWHQFRXQWULHVRQWKH+XPDQ'HYHORSPHQW,QGH[
 DQG&KLQDDQG,QGLD FXUUHQWO\WKHWZRPRVWVLJQLILFDQWWUDQVLWLRQDOHFRQRPLHV
7KH
/HDVW'HYHORSHG&RXQWULHV
LQFOXGHVRPHGRXEO\ODEHOOHG DV/DQGORFNHG'HYHORSLQJ
&RXQWULHVRUDV6PDOO,VODQG'HYHORSLQJ6WDWHV 7KHOLVWHGFRXQWULHVTXDOLI\IRU
VSHFLDO

WUHDWPHQW³ DVRXWOLQHGLQWKHVRFDOOHG%UXVVHOV'HFODUDWLRQ³ SDUWRI WKH7KLUG8QLWHG
KWWSXVDLGODQGWHQXUHQHWXVDLGOWSUSURGXFWV
&HUWDLQFRXQWULHVZHUHH[FOXGHGIURPWKHILQDOWDEOH³ 7LPRU/HVWH DQG7XYDOXLQWKH3DFLILF EHFDXVHRI
VL]HLQWKHFDVHRI 7XYDOXDQGODFNRI DYDLODEOHLQIRUPDWLRQLQWKHRWKHUFDVH
([FOXGLQJ/LHFKWHQVWHLQ ZKLFKLVHQWLUHO\DQRPDORXV

1DWLRQV&RQIHUHQFHRQWKH/HDVW'HYHORSHG&RXQWULHV KHOGLQ%UXVVHOVIURP0D\
 7KHOLVWLVUHYLHZHGWULHQQLDOO\ PRVWUHFHQWO\LQ8QLWHG1DWLRQV&RQIHUHQFH
RQ7UDGHDQG'HYHORSPHQW
)LJXUH  /HDVW'HYHORSHG&RXQWULHVOLVW
# Landlocked Least Developed Country 
* Small Island Developing State 
Africa
1 Angola 18 Madagascar
2 Burkina Faso# 19 Malawi#
3 Benin 20 Mali#
4 Burundi# 21 Mauritania
5 Chad# 22 Mozambique
6 Comoros* 23 Niger#
7 Central African Rep# 24 Rwanda#
8 Eritrea 25 Sao Tome & Principe*
9 Ethiopia# 26 Senegal
10 Gambia 27 Sierra Leone
11 DRep Congo 28 Somalia
12 Guinea 29 Sudan
13 Djibouti 30 Togo
14 Guinea-Bissau* 31 Uganda#
15 Eq. Guinea 32 Tanzania
16 Lesotho# 33 Zambia#
17 Liberia
Asia
34 Afghanistan#
35 Bangladesh
36 Bhutan#
37 Cambodia
38 Kiribati*
39 Lao PDR#
40 Myanmar
41 Nepal#
42 Samoa*
43 Solomon Islands*
44 Vanuatu*
45 Yemen
Americas
46 Haiti
81&7$' 
7KH:RUOG)RRG3URJUDPPH DQRWKHU8QLWHG1DWLRQVDJHQF\ KDVIRRGDLGSURJUDPPHV
IRUDOORI WKH$IULFDQFRXQWULHVRQWKH/HDVW'HYHORSHG&RXQWULHV/LVW
&XUUHQWO\ WKHUHDUH$IULFDQFRXQWULHV $VLDDQG3DFLILFFRXQWULHVDQG+DLWL IURPWKH
$PHULFDV 9DQXDWXLVGRXEO\ODEHOOHG DVERWK/HDVW'HYHORSHG&RXQWU\DQG6PDOO,VODQG
'HYHORSLQJ6WDWH
1H[W 7DEOH  VKRZVWKHWRSWHQKLJKUDQNLQJFRXQWULHVRQWKH+XPDQ'HYHORSPHQW
,QGH[ &KLQDDQG,QGLD ZKLFKUDQNDVPHGLXPLQKXPDQGHYHORSPHQW DUHUDQNHGDQG
UHVSHFWLYHO\
KWWSZZZZISRUJKDVSURJUDPPHRXWOLQHV GDWDVHWVHWF

7KHUHDUHQRUHDOVXUSULVHVLQWKLVOLVW DOWKRXJKUHFHQWHFRQRPLFKLVWRU\ZRXOGVXJJHVW
WKDW,UHODQGPD\KDYHIDOOHQVRPHZKDW DQGUHFHQWQDWXUDODQGQXFOHDU SHUKDSVKLVWRU\
KDVEHHQXQNLQGWR-DSDQ
&OLPDWLFDOO\ WKLVJURXSLVYDULHG ZLWKSHUKDSVDSUHSRQGHUDQFHRI WHPSHUDWHSURGXFWLRQ
V\VWHPV
7DEOH  7RS+XPDQ'HYHORSPHQW,QGH[FRXQWULHV &KLQD
DQG,QGLD
&RXQWU\ +', UDQN
1RUZD\ 
$XVWUDOLD 
1HZ=HDODQG 
8QLWHG6WDWHV 
,UHODQG 
/LHFKWHQVWHLQ 
1HWKHUODQGV 
&DQDGD 
6ZHGHQ 
*HUPDQ\ 
-DSDQ 
&KLQD 
,QGLD 
81'3 
 'DWDVHWV
7ZRVHWVKDYHEHHQFRPSLOHG 7KHHDUOLHUVHWFRQWDLQVGDWDIURPDURXQG 7KHODWHU
IURPDURXQG
7KHREMHFWLYHLQFROOHFWLQJWZRVHWVZDVWRPHDVXUHDQGFRPSDUHFKDQJHV DQGVHHLI UHDVRQV
IRUWKRVHFKDQJHVFRXOGEHLGHQWLILHG
7KH)RRG5HVLOLHQFH ,QGH[ LWVHOI ZDVFDOFXODWHGRQ UHODWLYHYDOXHV LQ D VLPLODUSURFHVV
WRWKDWXVHGLQFRQVWUXFWLQJDVVHWSHQWDJRQVLQWKHOLYHOLKRRGIUDPHZRUNDQDO\VLV (DFK
YDULDEOHZDVUHODWLYLVHG E\PDNLQJDOOVFRUHVUHODWLYHWRWKHWRSVFRUHIRUHDFKYDULDEOH
$OOUHODWLYLVHGYDULDEOHVFRUHVZHUHWKHQDGGHGWRJHWKHUWRJLYHWKH)RRG5HVLOLHQFH,QGH[
YDOXH
5DZDQG UHODWLYHGDWD VHWV IRU)RRG5HVLOLHQFH ,QGH[DQGDQG WKHFRPSOHWH
UDQNLQJVDSSHDULQ$SSHQGL[ ) DORQJZLWKWKHIXOOWDEOHVFRQWDLQLQJDOOFRPSRQHQWYDOXHV
IURPWKHVSUHDGVKHHWXVHGWRSURFHVVWKHLQIRUPDWLRQ
'DWDOLPLWDWLRQV
2QHYDULDEOHLQSDUWLFXODUQHHGVIXUWKHUGLVFXVVLRQ 7KHLQGLFDWRUUHODWLQJWRDJULFXOWXUDO
DQGFOLPDWH IHDWXUHVZDV FDOFXODWHGXVLQJ D UDWLRRI  ORZ\LHOGSURGXFWLRQ WRKLJK \LHOG
SURGXFWLRQDQGDGGLQJDZHLJKWLQJIRUFOLPDWH IHDWXUHV WZRIRU WURSLFDORUVXEWURSLFDO
SURGXFWLRQ RQHIRUWHPSHUDWHV\VWHPVDQGRWKHUV

)LJXUH  $JULFXOWXUHDQG&OLPDWHYDULDEOHLPSDFW  
)RUFRXQWULHVZLWKKLJKHUFHUHDOSURGXFWLRQ WKHUDWLRJLYHVDYDOXHEHWZHHQRQHDQG]HUR
)RUFRXQWULHVZLWKKLJKHUURRWDQGWXEHUSURGXFWLRQ WKHYDOXHLVKLJKHUWKDQRQH DQGFDQ
HVFDSHWRYHU\KLJKYDOXHVIRUFRXQWULHVZLWKDOPRVWH[FOXVLYHO\KLJK\LHOGSURGXFWLRQ ,Q
WKHFDVHRI 9DQXDWX ZKHUHDOPRVWQRFHUHDOVDUHJURZQFRUQLVDVPDOOH[FHSWLRQ WKH
YDOXHDSSURDFKHV 7KLVELDV LQIDYRXURI FRXQWULHVZLWKOLWWOHRUQRFHUHDOSURGXFWLRQ
ZDVWHVWHGE\FRPSLOLQJWKHLQGH[H[FOXGLQJWKLVYDULDEOHDQGFRPSDULQJUHVXOWVZLWKWKH
YDULDEOHLQFOXGHG 7KHFRPSDUDWLYHWRSWHQWDEOHVDUHVKRZQ)LJXUH 
7KHGLVSURSRUWLRQDWHLPSDFWRI WKHXQFRQVWUDLQHGDJULFXOWXUHDQGFOLPDWHYDULDEOHLVFOHDU
&HUHDOSURGXFLQJFRXQWULHV VXFKDV$XVWUDOLD (ULWUHD DQG0DXULWDQLD DUH UDQNHGPXFK
KLJKHUZKHQWKHYDULDEOHLVH[FOXGHG
7RPLQLPLVHWKLVHIIHFW WKHPD[LPXPYDOXHIRUWKHKLJK\LHOGORZ\LHOGUDWLRZDVFRQ
VWUDLQHG WR ILYH :KHQ UHODWLYLVHG WKH VSUHDGRI YDOXHV LVPXFK OHVVH[WUHPH DQG WKH
ELDVODUJHO\GLVDSSHDUV QRWZLWKVWDQGLQJDVOLJKWELDVWRZDUGVWHPSHUDWHFOLPDWHSURGXFWLRQ
ZKHQWKHFOLPDWHFRPSRQHQWVFRUH LQZKLFKWKHZHLJKWLQJIDYRXUVWHPSHUDWHSURGXFWLRQ
IRUVXEWURSLFDODQGWURSLFDO IRUWHPSHUDWHDQGRWKHULVDGGHG
7KHYDOXHIRUDJULFXOWXUDOODQGSHUFDSLWDKDVDVLPLODUH[WUHPHVSUHDGRQUHODWLYHYDOXHV
EXWDVWKLVLVD
UHDO
DQGQRWDGHULYHGPHDVXUH FRQVWUDLQWZDVQRWFRQWHPSODWHG
 )RRG5HVLOLHQFH,QGH[5DQNLQJV
6RXUFHVIRUWKHIROORZLQJUDQNLQJVKDYHDOUHDG\EHHQLGHQWLILHGLQ6HFWLRQ 
7KHWRSWHQFRXQWULHVLQERWKDQG LQWHUPVRI WKHLQGLFDWRUVRI UHVLOLHQFHWR

)LJXUH  )RRG5HVLOLHQFH,QGH[DQG 7RSDQGERWWRPWHQ
UDQNLQJFRXQWULHV
IRRGLQVHFXULW\FKRVHQDUHHLWKHU3DFLILFRU$IULFDQFRXQWULHV IURPWKH/HDVW'HYHORSHG
&RXQWU\OLVW 7KHERWWRPWHQFRXQWULHVLQLQFOXGHVHYHQKLJK+XPDQ'HYHORSPHQW
,QGH[VFRUHFRXQWULHV DOVRWKHFDVHLQ
9DQXDWXWRSSHGWKH)RRG5HVLOLHQFH,QGH[IRUERWKWLPHVHULHV DQG ZLWKWRWDO
VFRUHVDERYH -DSDQDQG1RUZD\VKDUHGERWWRPSODFH ZLWKVFRUHVOHVVWKDQKDOI WKDW
RI 9DQXDWX ERWKLQDQGLQ $XVWUDOLD 1HZ=HDODQGDQGWKH1HWKHUODQGVKDYH
WKHKLJKHVWVFRUHVIRUWKHVRFDOOHGGHYHORSHGFRXQWULHV GXHWRDEXQGDQWODQGDYDLODELOLW\
$XVWUDOLD KLJKOHYHOVRI IRRGH[SRUWSURGXFWLRQ1HZ=HDODQGDQGKLJKOHYHOVRI KLJK
\LHOGFURSSLQJSRWDWRHVDQGEHHWVLQWKHFDVHRI WKH1HWKHUODQGV
7KHVHUHVXOWVVHHP DWILUVW WREHFRXQWHULQWXLWLYH VRZHOOLQFXOFDWHGLVWKHLGHDRI WKH
VXSHULRULW\RI WKHGRPLQDQWPRGHRI GHYHORSPHQW³ WKHJOREDOLVHG QHWZRUNHGHFRQRP\
,I LWLVUHFDOOHGWKDWSXUFKDVLQJSRZHU DFRPPRQVWUDWHJ\KDVEHHQH[FOXGHGIURPFRQ
VLGHUDWLRQ WKHQWKHUHVXOWVFDQEHVHHQLQFRQWH[W $GGLWLRQDOO\ LWFDQEH LQIHUUHGWKDW
SXUFKDVLQJSRZHU LV IRU WKHVH 
KLJKO\GHYHORSHG
FRXQWULHV QRWRQHRI DGLYHUVHVHWRI
VWUDWHJLHV EXWWKHGRPLQDQW SHUKDSVWKHRQO\ RQH
1RQHWKHOHVV LQGHIHUHQFHWRWKDWGHHSO\KHOGQRWLRQRI JOREDOLVHG QHWZRUNHGVXSHULRULW\
WKHLPSOLFDWLRQVRI WKHUHVXOWVIRUVRFDOOHGGHYHORSLQJFRXQWULHVZLOOEHGLVFXVVHGVHSD
UDWHO\ILUVW
)LUVW UHPHPEHUWKDW LQFRQVWUXFWLQJWKH)RRG5HVLOLHQFH,QGH[ LQGLFDWRUVRI UHVLOLHQFH
ZHUHFKRVHQRQWKHEDVLVWKDWWKH\ZHUHDEOHWREHPHDVXUHGLQVXEVLVWHQFHDSSURSULDWH
WHUPV QRWLQFXUUHQF\RUFXUUHQF\HTXLYDOHQWV DQGVHFRQGO\ RQWKHEDVLVWKDWWKHLQGLFD

WRUVZHUHQRWQRUPDWLYHLQQDWXUH³ QRSDUWLFXODUVHWRI FKDUDFWHULVWLFVZDVSUHIHUUHGWR
RWKHUV
1RW VXUSULVLQJO\ XQGHU VXFKFRQVWUDLQWV FRXQWULHVZLWK OLWWOH FDSDFLW\ WRFRPSHWHZLWK
SXUFKDVLQJSRZHULQWKHJOREDOIRRGV\VWHP DVWKH
OHDVWGHYHORSHGFRXQWULHV
DUH ZHUH
IRXQGWRKDYHDVXLWHRI VWUDWHJLHVIRUHQVXULQJUHVLOLHQFHWRSHULRGVRI IRRGLQVHFXULW\ 7KH
PRVWUHVLOLHQWFRXQWULHV WKRVHLQWKHWRSWHQ ZLWKWKHH[FHSWLRQRI (ULWUHDLQ KDYH
WURSLFDORUVXEWURSLFDOFOLPDWHV KLJK\LHOGURRWDQGWXEHUVWDSOHVDQGVWURQJHYLGHQFHRI
XUEDQVXEVLVWHQFHSURGXFWLRQ 7KHLUUHVLOLHQFHUHVLGHVLQWKHLUVHOIVXIILFLHQF\
,QGLFDWLRQVDUHWKDWWKHUHLVOLWWOHSURVSHFWRI WKHVHFRXQWULHVUHDFKLQJDSRLQWZKHUHWKHLU
FDSDFLW\WRFRPSHWHZLWKSXUFKDVLQJSRZHULQWKHJOREDOIRRGV\VWHP SDUWLFXODUO\LQWKH
FRQWH[WRI ZRUVHQLQJFRQGLWLRQV ZLOOEHVXFKWKDWWKH\FDQDIIRUGWRVDFULILFHVRPHRI WKHLU
VHOIVXIILFLHQF\IRUWKH
EHQHILWV
RI JOREDOLVDWLRQ
)RU WKRVH FRXQWULHV KLJKRQ WKH+XPDQ'HYHORSPHQW ,QGH[ ORZ VFRUHV LQ WKHVH ILYH
LQGLFDWRUVPD\KDYH OLWWOH VLJQLILFDQFH (YHQ LI ZRUOG IRRGSULFHVFRQWLQXH WR ULVHDQG
VWRFNVFRQWLQXHWRIDOO WKHLUZHDOWK UHODWLYHWRRWKHUFRXQWULHVXVLQJWKHVDPHVWUDWHJ\
VKRXOGHQVXUHWKDWWKHFULVLVZRXOGQHHGWREHFDWDVWURSKLFWREHJLQWRKXUWWKHP )RU
WKRVHFRXQWULHVUHOLDQWRQWKHSXUFKDVLQJSRZHUVWUDWHJ\ EXWZKLFKDUHQRWDWWKHWRSRI
WKH+XPDQ'HYHORSPHQW,QGH[ WKHSURVSHFWLVOHVVFHUWDLQ 7KH\PD\EHZRUVHRII WKDQ
WKHVPDOO LVODQGGHYHORSLQJVWDWHVDQG ODQGORFNHG OHDVWGHYHORSHGFRXQWULHVZKLFKKDYH
SHUIRUPHGZHOOLQWKH)RRG5HVLOLHQFH,QGH[ 7KH\ZLOOQRWEHDEOHWRFRPSHWHZLWKULFKHU
FRXQWULHVLQSXUFKDVLQJSRZHU QRUZLOOWKH\KDYHWKHVSUHDGRI HOHPHQWVRI UHVLOLHQFHWR
EHPRUHVHOIVXIILFLHQW
+RSHIXOO\ WKLVH[HUFLVHKDVEHHQDEOHWRGHPRQVWUDWHWKDWQRWLRQVRI GHYHORSPHQWFDQEH
VKRZQWREHFRQWH[WXDOO\FRQWLQJHQW ,QDIRRGLQVHFXUHZRUOG WKHVWUDWHJ\RI JOREDOLVHG
QHWZRUNHGHFRQRPLHV³ SXUFKDVLQJSRZHULQWKHJOREDOIRRGV\VWHP³ PD\QRWUHSUHVHQW
WKHPRVWHIIHFWLYHPHDQVRI PDQDJLQJWKHULVNRI IRRGVKRUWDJHV SDUWLFXODUO\IRUWKRVHOHVV
ZHDOWK\QDWLRQVZKRVHFDSDFLW\WRFRPSHWHZLOOEHFRPSURPLVHGLQDFRQWH[WRI VFDUFLW\
/HYHOVRI 
GHYHORSPHQW
IRUPDQ\FRXQWULHVPD\EHEHWWHUUHSUHVHQWHGE\FRPPLWPHQWWR
IRVWHULQJDEURDG DGLYHUVH UDQJHRI LQVWUXPHQWVRI UHVLOLHQFHWRFRQWH[WXDOFKDOOHQJHV
UDWKHUWKDQE\QDUURZLQJWKHEDVHRI UHVLOLHQFHWRDVLQJOHVWUDWHJ\
:KHUHIRRGLQVHFXULW\ULVNLVPDQDJHGE\RQO\RQHPHWKRG ZKHUHDOOWKHHJJVDUHSXWLQ
RQHJOREDOLVHG QHWZRUNHGEDVNHW VRWRVSHDN DQ\IDLOXUHFRXOGEHFDWDVWURSKLF
)RRG5HVLOLHQFH,QGH[WUHQGVRYHUWLPH
7RFRQFOXGHWKLVWDVN DEULHI H[DPLQDWLRQRI WKRVHFRXQWULHVZLWKWKHODUJHVWPRYHPHQWV
LQWKHLQGH[YDOXHEHWZHHQDQG PD\EHRI LQWHUHVW ,QGH[PRYHPHQWVRYHUWLPH
VKRXOGUHYHDOXQGHUO\LQJFKDQJHVDQGSRVVLEOHFDXVHVRI WKRVHFKDQJHV 7KHIROORZLQJWDEOH
VKRZVWKHWHQFRXQWULHVZKRVHPRYHPHQWLQYDOXHVZDVPRVWVWURQJO\QHJDWLYHEHWZHHQ
DQG DQGWKHWHQFRXQWULHVZKLFKH[SHULHQFHGWKHODUJHVWSRVLWLYHFKDQJHLQWKH
LQGH[RYHUWKDWSHULRG
7KHFRXQWULHVZKLFKH[SHULHQFHGQHJDWLYHFKDQJH LQ WKHLU)RRG5HVLOLHQFH ,QGH[YDOXH
DUHKHWHURJHQHRXV ZLWKUHSUHVHQWDWLYHVIURP$IULFD $VLDDQG2FHDQLD 1HZ=HDODQG
7KHJURXSDOVRUXQVWKHGHYHORSPHQWJDPXW ZLWKVRPH/HDVW'HYHORSHG&RXQWULHV D
WUDQVLWLRQDOHFRQRP\DQGDKLJK+XPDQ'HYHORSPHQW,QGH[YDOXHFRXQWU\

)LJXUH  )RRG5HVLOLHQFH,QGH[ %LJJHVW*DLQVDQG/RVVHV³ 
1RWDEO\ 6RPDOLDKDVKDGWKHODUJHVWQHJDWLYHPRYHPHQW ZLWKFLYLOVWULIH LQWHUQDOGLVSODFH
PHQWDQGWKH+RUQRI $IULFDGURXJKWREYLRXVFRQWULEXWLQJFDXVHV 7KHYDOXHIRUHDFK
LQGLFDWRUKDVVKRZQDGHFOLQH EXWSDUWLFXODUO\LQDGDSWDELOLW\ LQZKLFKWKHLPSDFWRI LQWHU
QDOO\GLVSODFHGSRSXODWLRQVLVFDSWXUHG +HUHWKHGHFOLQH LQUHODWLYHWHUPV ZDVIURP
WR ,WLVZRUWK\RI QRWHWKDW6RPDOLDUDQNHGVHFRQGLQIRRGH[SRUWHUV EHKLQG1HZ
=HDODQG LQERWKDQG
+DLWLKDVH[SHULHQFHGPDVVLYHXUEDQLVDWLRQLQWKHSHULRG DFROODSVHLQUXUDOSRSXODWLRQVDQG
DGHFOLQHLQXUEDQVXEVLVWHQFH (ULWUHD WRRKDVEHHQLQGURXJKW EXWLWLVWKHGUDPDWLFIDOOLQ
DJULFXOWXUDOODQGSHUFDSLWDZKLFKLVUHVSRQVLEOHIRUWKHGHFOLQH 0DGDJDVFDUH[SHULHQFHG
DIDOOLQIRRGVHOIVXIILFLHQF\DQGDGHFOLQHLQXUEDQVXEVLVWHQFH 7KH&RPRURVKDGDVHYHUH
GHFOLQHLQIRRGVHOIVXIILFLHQF\ ZKLOH&KLQDH[SHULHQFHGDULVHLQWKDWLQGLFDWRU ZKLFKZDV
PDVNHGE\IDOOVLQDGDSWDELOLW\ GXHWRUDSLGXUEDQLVDWLRQ DQGLQXUEDQVXEVLVWHQFH GXH
SUREDEO\WRUDSLGLQGXVWULDOLVDWLRQ
)RU1HZ=HDODQG %KXWDQ *XLQHD%LVVDXDQG1HSDO VPDOOUHODWLYHGHFOLQHVLQDGDSWDELOLW\
DQGXUEDQVXEVLVWHQFHZHUHUHVSRQVLEOHIRUWKHVOLJKWGURSV
7KHJURXSRI FRXQWULHVH[SHULHQFLQJSRVLWLYHFKDQJHZHUH$IULFDQQDWLRQV ZLWK(XURSH
DQG WKH0LGGOH(DVW DOVR UHSUHVHQWHG 7KLVJURXSZDVFRPSRVHGRI /HDVW'HYHORSHG
&RXQWULHV ZLWKWKHH[FHSWLRQRI *HUPDQ\
5HODWLYH LPSURYHPHQWV LQ IRRG VHOIVXIILFLHQF\ZHUH H[SHULHQFHG LQ DOO FRXQWULHV LQ WKH
JURXS
/HVRWKRH[SHULHQFHGUHODWLYHJURZWKLQXUEDQVXEVLVWHQFHFDSDFLW\ DVGLG6XGDQ <HPHQ
DQG=DPELD WRDOHVVHUH[WHQW 2QO\/LEHULD =DPELDDQG*HUPDQ\H[SHULHQFHGLQFUHDVHV
LQDGDSWDELOLW\ ZKLFKPD\LQGLFDWHWKDWGLVSODFHGSRSXODWLRQVFRQWLQXHWREHDVRXUFHRI
YXOQHUDELOLW\WRIRRGVXSSO\IDLOXUHLQ$IULFDQQDWLRQV HYHQZKHUHFRQIOLFWKDVGLPLQLVKHG
RUFHDVHG +RZHYHU $QJRODHQGHGD\HDUFLYLOZDULQ \HWKDGDUHODWLYHGHFOLQHLQ
DGDSWDELOLW\ GXHWRKLJKHUOHYHOVRI XUEDQLVDWLRQ 5HIXJHHVDQGLQWHUQDOO\GLVSODFHGQXP
EHUVZHUHLQ DJDLQVWLQ 8UEDQLVDWLRQURVHIURPSHUFHQW
LQWRSHUFHQW LQ 2QO\DFDVHE\FDVHH[DPLQDWLRQRI WKHDGDSWDELOLW\
YDULDEOHZRXOGVKRZWKHLPSDFWRI LQWHUQDOGLVSODFHPHQWDQGVXFKLVEH\RQGWKHVFRSHRI
WKLVVWXG\
$QLQGLFDWLRQWKDWWKHYDOXHVIRUWKLVYDULDEOHDUHWKHPVHOYHVWREHWUHDWHGZLWKVXVSLFLRQ

1HYHUWKHOHVV FRUUHODWLRQEHWZHHQHYHQWVDQGFKDQJHVLQWKH,QGH[YDOXHJLYHVRPHFRP
IRUW DQGLQGLFDWHWKDWLWPD\EHRI VRPHXVH
)XUWKHUGLVFXVVLRQRI WKHUHVXOWVRI WKH)RRG5HVLOLHQFH,QGH[UDQNLQJVDSSHDUVLQWKHQH[W
DQGILQDOFKDSWHU


&KDSWHU
5HVXOWVDQG&RQFOXVLRQV
 5HVXOWV
7KLVVWXG\VHWRXWWRH[DPLQHIRXUTXHVWLRQV
 &DQDQHYDOXDWLRQRI ODQGZLWKGUDZDOFRVWVSURYLGHDEHWWHUSLFWXUHRI UHWXUQVWRWKH
VXEVLVWHQFHSOXVOLYHOLKRRGWKDQWKH:RUOG%DQNPHWKRG"
 &DQSURMHFWLRQVRI RSWLPDOODQGXVHSURYLGHDPHDVXUHRI WKHH[WHQWRI WKHLPSDFW
RI ODQGZLWKGUDZDOVRQUXUDOVXEVLVWHQFHSOXVOLYHOLKRRGV"
 &DQDVWDQGDUGPRGHORI OLYHOLKRRGDQDO\VLVEHDGDSWHGWRDVVHVVWKHVHFXULW\DQG
VXVWDLQDELOLW\RI 9DQXDWXVXEVLVWHQFHSOXVOLYHOLKRRGV"
 &DQDPHDVXUHEHGHYHORSHGZKLFKHQDEOHVDOOHFRQRPLHV³ VXEVLVWHQFH H[FKDQJH
DQGWKRVHEHWZHHQ³ WREHDVVHVVHGDQGUDQNHGLQFRPPRQWHUPV"
7KHTXHVWLRQVSURFHHGLQRUGHUIURPWKHVSHFLILFVRI LQGLYLGXDOKRXVHKROGV WKURXJKWKH
JHQHUDOOHYHORI 9DQXDWXOLYHOLKRRGV WRWKHXQLYHUVDOOHYHORI OLYHOLKRRGVZRUOGZLGH
7KHUHVHDUFKWDVNVDOVRSURFHHGLQWKDWRUGHU IURPWKHVSHFLILF³ FRVWVRI ODQGZLWKGUDZDO
DQGWKHFDVKHTXLYDOHQWYDOXHRI WKHOLYHOLKRRG WKURXJKDJHQHUDOH[DPLQDWLRQRI 9DQX
DWX OLYHOLKRRGV WRWKHXQLYHUVDO³ DQLQGH[HGYDOXDWLRQRI DVDPSOLQJRI FRXQWULHVDQG
HFRQRPLHV LQWHUPVRI UHVLOLHQFHWRIRRGLQVHFXULW\
,WZDVHQYLVDJHGWKDWHDFKRI WKHWDVNVZRXOGFRQWULEXWHWRDQLWHUDWLYHZKROH (DFKVWHS
ZRXOGEHDSUHUHTXLVLWHIRUWKHQH[W DQGHDFKZRXOGEHLQFRUSRUDWHGLQWKHQH[WLWHUD
WLRQ
/LNHZLVH HDFKVWHSUHSUHVHQWHGDFKDOOHQJHDQGDQDOWHUQDWLYHXQLWRI PHDVXUH WR WKH
GRPLQDQWPHDVXUHVRI LQWHUQDWLRQDOFRPSDUDWLYHGHYHORSPHQW 7KHVHFKDOOHQJHV DQGDO
WHUQDWLYHPHDVXUHV ZHUHDWWHPSWVWRGHYHORSWKH
VWURQJREMHFWLYLW\
SURSRVHGE\6DQGUD
+DUGLQJ +HUDUJXPHQW LWZLOOEHUHFDOOHG UDQWKDWEHWZHHQWKHSRODURSSRVLWHVRI HSLV
WHPRORJLFDOUHODWLYLVP ZKHUHQRWKLQJFDQEHFRPSDUHG DQGHSLVWHPRORJLFDODEVROXWLVP
ZKHUHHYHU\WKLQJFDQEHFRPSDUHG EXWRQO\ZLWKLQRQHGRPLQDQWSDUDGLJP WKHUH UH
PDLQVWKHSRVVLELOLW\ E\
EHJLQQLQJWKRXJKWIURPPDUJLQDOOLYHV
 RI REMHFWLYHFRPSDULVRQ
+DUGLQJ 

7KHFHQWUDODLPRI WKHWKHVLVKDVQHYHUEHHQWRSURGXFHTXDQWLWDWLYHGDWDEH\RQGLPSHDFK
PHQW ,WKDVEHHQWRSURGXFHPRGHOVRI HFRQRPLFIHDWXUHVZKLFKSURYLGHDQDOWHUQDWLYH
FULWLFDOPHWKRGRI H[DPLQLQJWKHGRPLQDQWPRGHOVRI GHYHORSPHQW 4XDQWLWDWLYHWUHDWPHQW
KDVEHHQFKRVHQEHFDXVHWKHGRPLQDQWPHDVXUHVZKLFKZHUHWREHFKDOOHQJHGDUHTXDQWL
WDWLYHO\EDVHGPRGHOV $OWKRXJKWKHEXONRI GDWDXWLOLVHGWRIRUPWKHPRGHOVZDVGUDZQ
IURPVWDQGDUGVRXUFHV ZKHUHVXFKGDWDZHUHQRWDYDLODEOHWKHEHVWDQHFGRWDOHYLGHQFHZDV
LQFRUSRUDWHG DVLWKDVEHHQLQWKHFDOFXODWLRQVO\LQJEHKLQGWKHDSSDUHQWO\XQLPSHDFKDEOH
GHYHORSPHQWLQGLFHVDQGSRYHUW\OLQHV ,I WKHUHDGHUOHDYHVWKLVWKHVLVZLWKRQHWKRXJKW³
WKDWWKHGRPLQDQWPRGHOVRI GHYHORSPHQWGHVHUYHWREHPXFKPRUHVWULQJHQWO\H[DPLQHG
FULWLFLVHGDQG SHUKDSV HYHQUHMHFWHG³ WKHQWKLVWKHVLVZLOOKDYHVXFFHHGHGLQLWVFHQWUDO
DLP
7KHUHIRUH LI LQDFFXUDFLHV RUXQFHUWDLQDVVXPSWLRQVDUHQRWHGE\WKHUHDGHULQWKHGDWDXVHG
LQWKHFRQVWUXFWLRQRI WKHPRGHOVSUHVHQWHGLQWKLVVWXG\ LWLVKRSHGWKDWWKDWGLVFRYHU\
PD\OHDGWKHPWRFRQVLGHUDQGTXHVWLRQWKHLQDFFXUDFLHVDQGELDVHVRI WKHGRPLQDQWPRG
HOVPRUHFORVHO\ ,WPD\HYHQOHDGWKHUHDGHUWRUHFRQVLGHUKRZFORVHO\WKHVHGRPLQDQW
PRGHOVDSSUR[LPDWHWKHUHDOLW\RI OLYHOLKRRGVZRUOGZLGH EHFDXVHIRUPDQ\GHYHORSPHQW
HFRQRPLVWV WKH+XPDQ'HYHORSPHQW,QGH[DQG,QWHUQDWLRQDO3RYHUW\/LQHVKDYHEHFRPH
WKH UHDOLW\ UDWKHUWKDQDPRGHO
 9DOXDWLRQRI FRVWVRI ODQGZLWKGUDZDOIURPWUDGLWLRQDOXVHDQG
SUR[\PHDVXUHRI OLYHOLKRRG
7RWDOFRVWVRI WKHZLWKGUDZDORI ODQGIURPWUDGLWLRQDOXVH PRQWKO\ ZHUHFDOFXODWHGWREH
989SHUKRXVHKROG
,I HQYLURQPHQWDOVHUYLFHVFRVWVDUHVXEWUDFWHGEHFDXVHWKH\DUHVSHFLILFWRWKHODQGLWVHOI
WKHUHPDLQGHUIRUPVDSUR[\YDOXHRI WKHHFRQRPLFUHWXUQVWRWKHOLYHOLKRRGIRUWKHUHS
UHVHQWDWLYHDGXOWDQGFKLOGRI 989PRQWKO\ ,I RQO\IRRGDQGVKHOWHUFRVWVDUHFRQ
VLGHUHGDQGDOORWKHUFRVWVLJQRUHG WKHQWKHSUR[\IRUWKHOLYHOLKRRGYDOXHLV989
PRQWKO\
7KLVFDQEHIDYRXUDEO\FRPSDUHGZLWKWKH9DQXDWXPLQLPXPZDJH 989PRQWKO\
)DYRXUDEOHFRPSDULVRQVFDQDOVREHPDGHZLWKWKHYDOXHRI RZQDFFRXQWSURGXFWLRQSUR
YLGHGLQWKH9DQXDWX+RXVHKROG,QFRPHDQG([SHQGLWXUH6XUYH\9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFHE ZKLFKDOVRIRUPHGWKHEDVLVIRU9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH
3RYHUW\/LQHFDOFXODWLRQV9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHF 7KHYDOXHSURYLGHG
ZDV989PRQWKO\9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHE  7KLVYDOXHZDV
XVHGLQDQXPEHURI UHSRUWVRQSRYHUW\ OLQHVDQGWKHLQFLGHQFHRI SRYHUW\ LQ9DQXDWX
9612 D :KLWHIRUGHWDO  :KLWHIRUGDQG<RVKLKDUD 5REHUWVRQ
DUH DOO 
OHJDF\
 GRFXPHQWV IRU WKH:RUOG%DQN 81,&() DQG WKH$VLDQ'HYHORSPHQW
%DQN
$WWKHKLJKHUSUR[\YDOXH 989PRQWKO\ZLWKKLGGHQFRVWVTXDQWLILHG WKHUHWXUQV
WR WKH VXEVLVWHQFHSOXV OLYHOLKRRGDUHQHDUO\ WZLFH WKDWRI  WKH9DQXDWXPLQLPXPZDJH
HDUQHU DQGWKUHHWLPHVKLJKHUWKDQWKDWLPSXWHG989LQWKH+,(6 9DQXDWX
1DWLRQDO6WDWLVWLFV2IILFHE
7KHUHSUHVHQWDWLYHKRXVHKROGZDVWKHSRSXODWLRQGHQVLW\RQWKHVWDQGDUGODQGDUHD SHUVRQV DVVXPHG
WREHRQHDGXOWDQGRQHFKLOG

$WWKHORZHUYDOXH 989 ZKHUHIRRGDQGVKHOWHUDORQHDUHFRQVLGHUHG WKHUHWXUQV
DUHRQHDQGDKDOI WLPHVWKRVHRI WKHPLQLPXPZDJHHDUQHU DQGWZRDQGDKDOI WLPHVWKH
LPSXWHGYDOXHLQWKH+,(6
,I WKHUHVXOWVRI WKLVPHWKRGRI YDOXDWLRQKDGQRWEHHQRUGHUVRI PDJQLWXGHKLJKHUWKDQ
WKHYDOXDWLRQVLPSOLFLWLQWKH9DQXDWXPLQLPXPZDJH DQGWKHLPSXWDWLRQRI RZQDFFRXQW
SURGXFWLRQZKLFKKDYHIRXQGWKHLUZD\LQWR,QWHUQDWLRQDO3RYHUW\/LQHFDOFXODWLRQV WKHQ
WKHUHZRXOGKDYHEHHQFDXVHIRUFRQVLGHULQJWKDWDFDVHKDGQRWEHHQPDGH $QDUJXPHQW
FRXOGKDYHEHHQPRXQWHGVXFFHVVIXOO\WKDWWKHGLVFUHSDQFLHVLQGDWD DQGWKHDQHFGRWDOQD
WXUHRI VRPHGDWDLQWKHSUHVHQWYDOXDWLRQ ZHUHVXIILFLHQWWRPDNHKROORZDQ\FODLPWKDWWKH
GRPLQDQWPHDVXUHVQHHGHGWREHFDOOHGLQWRTXHVWLRQ 7KHRUGHURI PDJQLWXGHGLIIHUHQFH
DUHHQRXJKWRVXJJHVWWKDWWKHUHLVDSRVVLELOLW\ SHUKDSVVWURQJ WKDWWKHDSSUR[LPDWLRQWR
UHDOLW\RI WKHGRPLQDQWPRGHOVLVOHVVWKDQLWZRXOGDSSHDU
 /DQGXVHSURMHFWLRQVDQGFRPSDULVRQ
$ VHULHVRI SURMHFWLRQVDQGDFRPSDULVRQZHUHHPSOR\HGWRGHWHUPLQHWKHH[WHQWRI WKHHI
IHFWVRI ODQGZLWKGUDZDOVRQUXUDOKRXVHKROGV 7KLVEXLOWRQWKHSLFWXUHRI ODQGZLWKGUDZDO
FRVWVDOUHDG\FDOFXODWHG
7KHSURMHFWLRQVHULHVVKRZHGWKDWODQGZLWKGUDZDOVWROHDVHKROGKDGKDGVHYHUHHIIHFWVRQ
(IDWH ZKHUHRSWLPDOODQGXVHGLVWULEXWLRQKDGEHHQSDVVHG ZLWKKRXVHKROGVXWLOLVLQJ
DJULFXOWXUDOODQGRSWLPDOIRUKRXVHKROGV
,Q 6KHID SURYLQFH WKH VLWXDWLRQZDV DOVR VHYHUH ZLWK3DUHWRRSWLPDO ODQGGLVWULEXWLRQ
UHDFKHG
(OVHZKHUHLQ9DQXDWX WKHSURMHFWLRQVVKRZHGVRPHOHHZD\WRRSWLPDOODQGXVHGLVWULEX
WLRQ LQWKHRUGHURI \HDUV
7LNRSLD DQLVODQGPXFKFORVHUWRWKHKRUL]RQRI XQVXVWDLQDELOLW\ ZDVFKRVHQDVDSUR[\
IRUFRPSDULVRQZLWKWKHVLWXDWLRQLQ9DQXDWXDQGDVDFURVVUHIHUHQFHIRUWKHSURMHFWLRQ
VHULHVUHVXOWV
7KHFRPSDULVRQVKRZHGWKDWIRUPRVWRI 9DQXDWX WKHUHZDVOLWWOHHYLGHQFHRI WKHDF
WLYHPHDVXUHVRI SRSXODWLRQDQGQDWXUDOGLVDVWHUULVNPDQDJHPHQWVHHQRQ7LNRSLD 6RPH
LVODQGVZHUHUHJDUGHGDVRYHUFURZGHG3DDPDDQG7RQJRD EXWRQ(IDWH ZKHUHWKHSUR
MHFWLRQV LQGLFDWHG DGLUH VLWXDWLRQ WKHUHZDV OLWWOHHYLGHQFHRI 7LNRSLDOLNHPHDVXUHV LQ
SODFH DVLGHIURPWKHVWHHSGHFOLQHLQIDOORZSHULRGVDQGPRYHVWRZDUGVSHUPDQHQWFXOWL
YDWLRQ
7KH ODFNRI  FRUURERUDWLRQ IURP WKHFRPSDULVRQZLWK7LNRSLD VXJJHVWV WKDW D FDXWLRXV
UHDGLQJRI WKHUHVXOWVIURPWKHSURMHFWLRQVLVWKHVDIHVWFRXUVHWRIROORZ
7KHUDWHRI ODQGZLWKGUDZDOVUHPDLQVDFRQFHUQ 7KHGHYHORSPHQWPRGHOVXJJHVWVWKDW
ODQG OLEHUDOLVDWLRQ LVDSUHUHTXLVLWH LQ WKH WUDQVLWLRQ WRDPDUNHWHFRQRP\ ,I WKDWWUDQ
VLWLRQGRHVQRWRFFXU WKHQWKRVHZKRVHOLYHOLKRRGVGHSHQGRQWUDGLWLRQDO ODQGV\VWHPV
ZLOOEHGLVDGYDQWDJHGE\ODQGOLEHUDOLVDWLRQ ,I WKHPDUNHWHFRQRP\LVJURZLQJDQGHP
SOR\PHQW VPDOOEXVLQHVVDQGRWKHU OLYHOLKRRGRSSRUWXQLWLHVDUHEHLQJFUHDWHG WKHQWKH
ODQGZLWKGUDZDOVPD\LQGLFDWHDQHWEHQHILW ,I VXFKLVQRWWKHFDVH DQGWKHQH[WVHFWLRQ
GHPRQVWUDWHVWKDWLWLVXQOLNHO\ WKHQWKHORVVRI ODQGLVGHVWUXFWLYH

 /LYHOLKRRGIUDPHZRUNDQDO\VLV
)URPWKHVSHFLILFVRI WKHFRVWV DQGWKHH[WHQWRI WKHHIIHFWV RI ODQGZLWKGUDZDORQWKH
OLYHOLKRRGVRI UXUDOKRXVHKROGV WKHVWXG\PRYHGWRWKHPRUHJHQHUDOFRPSDUDWLYHVWXG\
RI 9DQXDWXOLYHOLKRRGV
7KHIUDPHZRUNIRUDQDO\VLVRIIHUHGE\)UDQN(OOLV(OOLV DQGVRPHRI WKHPHWKRG
RORJLHVKHVXJJHVWHG ZHUHXVHGIRUWKHDQDO\VLV EXWWKHXQLWVRI PHDVXUHDGRSWHGZHUH
WKRVHZKLFKPHDVXUHDFFHVVWRUHVRXUFHV SULQFLSDOO\E\SHUFHQWDJHSDUWLFLSDWLRQ ,QDGRSW
LQJWKLVFRXUVH FDVKEDVHG RUZHDOWKEDVHGPHDVXUHVZHUHDYRLGHG 7KLVZDVHQWLUHO\LQ
NHHSLQJZLWKWKHDLPRI WKLVVWXG\ WRXWLOLVHPHDVXUHVZKLFKGLGQRWGLVFULPLQDWHDJDLQVW
HFRQRPLFV\VWHPVZKHUHFDVKDQGZHDOWKZHUHQRWWKHVROHGHWHUPLQDQWRI OHYHOVRI DFFHVV
WRUHVRXUFHV ,WPD\EHVDLGWKDWWKHPRGHOZDVQRWFKDOOHQJHGLQWKLVLQVWDQFH EXWWKH
DVVXPSWLRQVXQGHUO\LQJWKHIRUPXODWLRQRI WKHYDULDEOHVPHDVXUHGZHUH EHFDXVHWKH\ZHUH
WKHDVVXPSWLRQVRI WKHGRPLQDQWPRGHOLQWKHHFRQRPLFVRI GHYHORSPHQW
7ZRDVVHWSHQWDJRQVZHUHFRQVWUXFWHG HDUOLHUDQGODWHUVHWV IRUDVVHVVPHQWRI WKHLPSDFWV
RI SROLFLHV LQVWLWXWLRQVDQGSURFHVVHV DQGRI WUHQGVDQGVKRFNV ,PSDFWLQJ LQIOXHQFHV
ZHUHLGHQWLILHG
7\SRORJLHVRI OLYHOLKRRGVWUDWHJ\ZHUHGHYHORSHGZKLFKXWLOLVHGVXEVLVWHQFHEDVHGPHD
VXUHVWRIRUPDVHWRI VXEVLVWHQFHSOXVW\SRORJLHV ZLWKVXEVLVWHQFHWKHFRUHFRPSRQHQW
)LQDOO\ LPSDFWVRQOLYHOLKRRGVHFXULW\DQGVXVWDLQDELOLW\ZHUHGLVFXVVHG EXWQRWTXDQWL
ILHG
7KHOLYHOLKRRGIUDPHZRUNDQDO\VLVIRXQGWKDW FRQWUDU\WRH[SHFWDWLRQVDQGWRWKHGRP
LQDQWGHYHORSPHQWGLVFRXUVHRI  
WUDQVLWLRQDO
HFRQRPLHV PRVWXUEDQGZHOOHUVZHUH IRO
ORZLQJVXEVLVWHQFHSOXVOLYHOLKRRGV DQGWKDWZDJHVDQGVDODULHVZHUH ZLWKWKHSUREDEOH
H[FHSWLRQRI WKHXUEDQpOLWH LQVXIILFLHQWIRUYLDEOHOLYHOLKRRGV )RUWKHUHPDLQGHURI WKH
DQDO\VLV XUEDQKRXVHKROGVZHUHFKDUDFWHULVHGDV IROORZLQJVXEVLVWHQFHSOXV OLYHOLKRRGV
ZLWKDQDUURZZDJHDQGVDODU\EDVHRI ILQDQFLDOFDSLWDODVVHWV
5XUDO OLYHOLKRRGDVVHWVZHUHVHHQWRKDYHGHFOLQHG XQHTXLYRFDOO\ RYHUWLPH )RUXUEDQ
KRXVHKROGV GHVSLWHD OLNHO\JURZWKLQRYHUDOODVVHWV DFFHVVWRZDJHVDQGVDODU\HDUQLQJ
RSSRUWXQLWLHV RQZKLFK WKH\VROHO\ UHO\ IRU ILQDQFLDOFDSLWDO KDGGHFOLQHGVWHHSO\VLQFH
,QGHSHQGHQFH
$ VHULRXVGHFOLQHLQIDOORZDQGRWKHUIHDWXUHVRI DJULFXOWXUDOLQWHQVLILFDWLRQZHUHQRWHG ,W
ZDVIRXQGWKDWLQFUHDVLQJXQFHUWDLQW\DERXWODQGWHQXUHPHDQWWKDWWKRVHKROGLQJODQGZHUH
UHOXFWDQWWRUHOHDVHWKHLUKROG IRUIHDURI ORVLQJWKHLUHQWLWOHPHQW 7KLVPHDQWWKDWDOPRVW
SHUPDQHQWFXOWLYDWLRQZDVEHFRPLQJZLGHVSUHDG OHVVEHFDXVHRI FRQVXPSWLRQQHHGV DQG
PRUHDVDPHDQVRI VHFXULQJWHQXUH 7KLVIHDWXUH FRXSOHGZLWKKLJKOHYHOVRI ODQGZLWK
GUDZDOV LVSURGXFLQJDGRZQZDUGVSLUDOOLQJIHHGEDFNORRSLQZKLFK DVPRUHODQGLVORVW
WKURXJKZLWKGUDZDO WKHOHVVOLNHO\SHRSOHDUHWRUHOHDVHDQ\KROGLQJWKH\KDYH
6XEVLVWHQFHSOXVW\SRORJLHVRI OLYHOLKRRGVWUDWHJLHVVKRZHGFOHDUDGYDQWDJHVIRUUXUDOKRXVH
KROGV ZKLFKKDGDPRUHGLYHUVHUDQJHRI OLYHOLKRRGDVVHWVWKDQXUEDQKRXVHKROGV 8UEDQ
KRXVHKROG
VRYHUZKHOPLQJUHOLDQFHRQZDJHVDQGVDODU\ RUVPDOOEXVLQHVV WRVXSSOHPHQW
WKHVXEVLVWHQFH
FRUH
PDNHVWKHPPRUHYXOQHUDEOHWROLYHOLKRRGIDLOXUH
/LYHOLKRRGVHFXULW\DQGVXVWDLQDELOLW\ZHUHERWKDWKD]DUG SDUWLFXODUO\IRUXUEDQKRXVH
KROGV ZLWK GHFOLQLQJ DFFHVV WRZDJHV DQG VDODU\ DQGQR IRUPDO WHQXUH ULJKWV )RU DOO
KRXVHKROGV WKHWKUHDWVSRVHGE\LQWURGXFHGVSHFLHV VRPHDVUHVXOWVRI IDLOHGDJULFXOWXUDO

GHYHORSPHQWSURMHFWV DUHJURZLQJDQGWKHUHLVOLWWOHRUQRJRYHUQPHQWFDSDFLW\WRLQWHU
YHQH
2YHUDOO WKHIUDPHZRUNDQDO\VLVKDVVKRZQWKDWPDQ\XUEDQKRXVHKROGVDQGDOOUXUDOKRXVH
KROGVUHO\RQVXEVLVWHQFHSOXVSURGXFWLRQ 7KHSHUFHQWDJHSRSXODWLRQIROORZLQJWKLVOLYHOL
KRRGLVSUREDEO\FORVHUWRSHUFHQWRI WKHSRSXODWLRQ WKDQWKHSHUFHQWFODLPHGLQ
WKH$JULFXOWXUDO&HQVXV9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHD
,WDSSHDUV WKDW LQWKHHQFODYHHFRQRP\RI 3RUW9LOD DFFHVV WRZDJHVDQGVDODU\DUH LQ
GHFOLQH JLYLQJDOLHWRWKHQRWLRQXQGHUO\LQJPXFKRI WKHLQWHUQDWLRQDOGHYHORSPHQWDLG
DVVLVWDQFHWKDWWKHHFRQRP\LVWUDQVIRUPLQJWRDPDUNHWHFRQRP\
:KDW LVFHUWDLQ LV WKDW WKHHIIRUWV WRSURPRWH WKDW WUDQVLWLRQDUHKDYLQJPDMRUQHJDWLYH
HIIHFWV ZLWKGHFOLQLQJUXUDODQGXUEDQOLYHOLKRRGDVVHWVDQGGHFOLQLQJOLYHOLKRRGVHFXULW\
DQGVXVWDLQDELOLW\
 )RRG5HVLOLHQFH,QGH[DQGUDQNLQJV
7KHILQDOUHVHDUFKWDVNEURDGHQHGWKHVFRSHRI WKHVWXG\IURPWKHJHQHUDO9DQXDWXWRWKH
XQLYHUVDO:RUOG RUWKHQHDUO\XQLYHUVDO DVQRWDOOFRXQWULHVZHUHLQFOXGHGLQWKH)RRG
5HVLOLHQFH,QGH[UDQNLQJV
7KLVILQDOFKDOOHQJHWRWKHGRPLQDQWPHDVXUHVRI GHYHORSPHQW LQFOXGLQJWKH+XPDQ'H
YHORSPHQW,QGH[ WKH,QWHUQDWLRQDO3RYHUW\/LQHDQGWKH(FRORJLFDO)RRWSULQW EHJDQZLWK
DQLQVLVWHQFHWKDWDQ\UDQNLQJRI SHUIRUPDQFHPXVWEHJURXQGHGLQVRPHFRQWH[W DQGWKDW
WKHPHDVXUHVFKRVHQPXVWQRWEHQRUPDWLYHLQQDWXUH VRWKDWDOOW\SHVRI HFRQRP\ZRXOG
RUFRXOG UDQNKLJKO\RQWKHEDVLVRI SHUIRUPDQFHRYHUDUDQJHRI LQGLFDWRUV
3UHVHQWO\ ZRUOGIRRGSULFHVDUHDWKLVWRULFDOO\KLJKOHYHOV DQGZRUOGIRRGVWRFNVDUH LQ
GHFOLQH 7KLVVLWXDWLRQSURYLGHVWKHFRQWH[WXDOEDFNJURXQGIRUWKH)RRG5HVLOLHQFHUDQN
LQJ³ ZRUOGIRRGLQVHFXULW\ 7KHPHDVXUHVFKRVHQ DJULFXOWXUDOODQGSHUFDSLWD QDWLRQDO
IRRGVHOIVXIILFLHQF\ XUEDQVXEVLVWHQFHSOXVFDSDFLW\ SRSXODWLRQDGDSWDELOLW\DQG ILQDOO\
FOLPDWHDQGDJULFXOWXUHW\SHZHUHVHOHFWHGRQWKHEDVLVWKDWWKH\KDGEHHQVKRZQWREHDG
YDQWDJHRXVIRU9DQXDWXKRXVHKROGV (DFKLQGLFDWRUILWWHGWKHIRRGLQVHFXULW\FRQWH[WDQG
DOOZHUHFKDUDFWHULVWLFVZKLFKFRXOGEHSUHVHQWLQDQ\HFRQRP\ IURPVXEVLVWHQFHWKURXJK
WRJOREDOLVHG QHWZRUNHGPDUNHWHFRQRPLHV
7KHUHVXOWVZHUH RQIDFHYDOXH FRQWURYHUVLDO DQGVLPLODUWRWKRVHIRXQGLQWKH(FRORJL
FDO)RRWSULQWUDQNLQJV ZKHUHLWLVWKHKLJKO\GHYHORSHGHFRQRPLHVZKLFKDUHWKHELJJHVW
SROOXWHUVDQGJUHHGLHVWFRQVXPHUVRI QDWXUDOUHVRXUFHV DQGZKLFKVFRUHEDGO\ZKLOHWKH
OHVVGHYHORSHGFRXQWULHVGRZHOO ZKHWKHUWKH\DUHVWDUYLQJRUQRW
6RLWZDVLQWKH)RRG5HVLOLHQFH,QGH[UDQNLQJV ZLWKFRXQWULHVZKLFKDUHQRWKLJKO\UHOLDQW
RQSXUFKDVLQJSRZHULQWKHJOREDOIRRGV\VWHP VFRULQJZHOODQGWKRVHYHU\UHOLDQWRQLW
VFRULQJSRRUO\
7ZRUDQNLQJVZHUHFRPSLOHG³ DVHWRI HDUO\VGDWDDQGDQRWKHUIURPDURXQG
,QDGGLWLRQWRWKHDEVROXWHUDQNLQJV FRPSDULVRQVRYHUWLPHFRXOGDOVREHPDGH 7KHUH
ZDVOLWWOHFKDQJHRYHUDOO EXWFRXQWULHVH[SHULHQFLQJLQFUHDVLQJXUEDQLVDWLRQRUKLJKHUOHYHOV
RI LQWHUQDOGLVSODFHPHQW RUUHIXJHHV VXFKDV6RPDOLD GURSSHGGRZQWKHUDQNLQJV ZKLOH
WKRVHZLWKLPSURYHGIRRGVHOIVXIILFLHQF\ VXFKDV/HVRWKR URVH
,QHIIHFW WKHPRVWLPSRUWDQWUHVXOWRI WKH)RRG5HVLOLHQFH,QGH[UDQNLQJZDVWKDWLWFOHDUO\
LOOXVWUDWHGWKHUHDUHWZRYHU\GLIIHUHQWRSWLRQVLQSOD\ ZRUOGZLGH WRPDLQWDLQUHVLOLHQFHWR

IRRGLQVHFXULW\ )RUWKHJOREDOLVHG QHWZRUNHGHFRQRPLHVRQHVWUDWHJ\DORQHKDVDVVXPHG
RYHUULGLQJLPSRUWDQFH³ DFFHVVWRWKHJOREDOIRRGV\VWHPWKURXJKFRPSDUDWLYHDGYDQWDJH
LQSXUFKDVLQJSRZHU $OORWKHUVWUDWHJLHVDUHGLVFRXQWHG 7KHVHFRXQWULHVKDGORZVFRUHV
LQWKH)RRG5HVLOLHQFH,QGH[UDQNLQJ
)RURWKHUHFRQRPLHV SDUWLFXODUO\WKRVHZLWKKLJKOHYHOVRI VXEVLVWHQFHSURGXFWLRQ WKH
RSWLRQWDNHQLVWRPDLQWDLQDGLYHUVHUDQJHRI DJHQWVRI UHVLOLHQFH 7KHVHFRXQWULHVKDG
KLJKVFRUHV
,QDWLPHRI ULVLQJSULFHVDQGIDOOLQJVWRFNVPRUHLQWHQVHFRPSHWLWLRQIRUIRRGPD\PHDQ
WKDWPLGGOHUDQNLQJFRXQWULHVUHO\LQJRQSXUFKDVLQJSRZHUPD\EHJLQWRH[SHULHQFHIDLOXUHV
LQIRRGVXSSO\DVWKH\DUHSULFHGRXWRI WKHPDUNHW DQGLI WKH\ODFNGLYHUVLW\LQHOHPHQWV
RI UHVLOLHQFHWRIRRGLQVHFXULW\ WKDWIDLOXUHLQVXSSO\PD\KDYHGLUHFRQVHTXHQFHV
7KH)RRG5HVLOLHQFH,QGH[UDQNLQJLQGLFDWHVWKDWIRUWKRVHFRXQWULHVZLWKOLPLWHGFDSDF
LW\WRFRPSHWHLQWHUPVRI SXUFKDVLQJSRZHU PDLQWDLQLQJDGLYHUVHUDQJHRI IDFWRUVRI
UHVLOLHQFHZRXOGVHHPDSUXGHQWFRXUVH
6XFKDFRXUVH LQWKHH\HVRI WKHLQWHUQDWLRQDODJHQFLHVDQGWKHGRQRUDLGFRXQWULHVDWOHDVW
ZRXOGQRWEHIDYRXUHG )RUWKHP SXUFKDVLQJSRZHUVHHPVWREHWKHPDLQWKLQJ LI QRWWKH
RQO\WKLQJ
 &RQFOXVLRQV
7KHREMHFWLYHRI WKLVVWXG\KDVEHHQWRWHVWWKHSRVVLELOLW\RI DFKLHYLQJ+DUGLQJ
V
VWURQJ
REMHFWLYLW\

,QWKHLQWURGXFWLRQLWZDVHVWLPDWHGWKDWKDOI RI WKHKXPDQSRSXODWLRQRI WKH(DUWKPD\
IROORZ VXEVLVWHQFHEDVHG OLYHOLKRRGV DQG WKH\KDYH GRQH VR IRUPDQ\ \HDUV VRPH IRU
WKRXVDQGV \HWQRZKHUHDQGQHYHULVWKHUHDVXJJHVWLRQWKDWWKH\PD\KDYHDVJRRG LI QRW
EHWWHUDQVZHUVWRWKHSUREOHPVRI OLYHOLKRRG VRFLHW\DQGFXOWXUHDVWKRVHZKRIROORZD
GLIIHUHQWZD\
%HJLQQLQJLQUXUDO9DQXDWX WKLVVWXG\KDVVHDUFKHGIRUWKRVHDQVZHUV
:KDWIROORZVKHUHLVDQDWWHPSWDWV\QWKHVLVRI WKHUHVHDUFKILQGLQJV LQVHDUFKRI REMHFWLYH
WUXWK
7KHVWXG\SUHVHQWVDVLPSOHVWRU\
0RVWQL9DQXDWXKRXVHKROGV UXUDODQGXUEDQ IROORZVXEVLVWHQFHSOXVOLYHOLKRRGV 7KRVH
OLYHOLKRRGVDUHXQGHUYDOXHGE\,QWHUQDWLRQDODJHQFLHV EXWRQWKHHYLGHQFHSUHVHQWHGLQ
WKLVWKHVLV SURYLGHIDUEHWWHUUHWXUQVWKDQWKRVHREWDLQHGE\D9DQXDWXPLQLPXPZDJH
HDUQHU
$ERYHDOO WKHVXEVLVWHQFHSOXVOLYHOLKRRGUHOLHVRQHQWLWOHPHQWWR DQGDYDLODELOLW\RI JRRG
DJULFXOWXUDOODQG :KHQFXUUHQWWUHQGV³ ODUJHVFDOHZLWKGUDZDORI ODQG LQFUHDVLQJXQ
FHUWDLQW\DERXWODQGWHQXUHV\VWHPVDQGWKHVXSSRVHG
WUDQVLWLRQDO
VWDWHRI WKH9DQXDWX
HFRQRP\³ZHUHH[DPLQHGLQWKHOLJKWRI WKDWILQGLQJ WKHODQGZLWKGUDZDOVWKHPVHOYHV
WKHHIIRUWVE\JRYHUQPHQWDQGH[WHUQDOGRQRUVWREULQJFHUWDLQW\WRODQGWHQXUHDQGSROLFLHV
GHVLJQHGWRLQFUHDVHH[SRVXUHWRLQWHUQDWLRQDOPDUNHWV FRXOGDOOEHVKRZQWREHDFWLYHO\
GHWULPHQWDOWRWKHVXEVLVWHQFHSOXVOLYHOLKRRG
:KHQHYLGHQFHLQGLFDWHGWKDWQRWRQO\UXUDOKRXVHKROGV EXWDOVRXUEDQKRXVHKROGVZHUH
HQJDJHG LQ VXEVLVWHQFHSOXVSURGXFWLRQ WKHGHWULPHQWDOQDWXUHRI WKH LQWHUIHUHQFHZDV

IXUWKHUDPSOLILHG
'HFOLQHVLQWKHVHFXULW\DQGVXVWDLQDELOLW\RI WKHVXEVLVWHQFHSOXVOLYHOLKRRGKDYHQRWEHHQ
PDWFKHGE\JUHDWHUDFFHVVWRWKHPDUNHWHFRQRP\ DVDFFHVVWRZDJHDQGVDODU\RSWLRQV
DUHGHFOLQLQJ DQGZDJHDQGVDODU\OHYHOVDUHWRRORZWRSURYLGHYLDEOHRSWLRQV 2YHUDOO
OLYHOLKRRGVHFXULW\DQGVXVWDLQDELOLW\DUHLQGHFOLQH
,I WKHQDWXUHRI VXEVLVWHQFHSOXVOLYHOLKRRGVHOVHZKHUHLQWKHZRUOGHFKRHVWKRVHRI 9DQ
XDWX WKHQWKHGHWULPHQWEURXJKWE\SROLFLHVGHVLJQHGWROHDGKRXVHKROGVDZD\IURPVHOI
VXIILFLHQWSURGXFWLRQWRZDUGVPDUNHWEDVHGSURGXFWLRQDQGZRUNIRUFHSDUWLFLSDWLRQLV LQ
DOOOLNHOLKRRG EHLQJH[SHULHQFHGZHOOEH\RQG9DQXDWX
:RUOGZLGH WKHUHLVDGHFOLQHLQIRRGVWRFNVDQGIRRGSULFHVKDYHULVHQVWHHSO\VLQFH
,QVXFKDQHQYLURQPHQW PRVWFRXQWULHVLQZKLFKVXEVLVWHQFHSOXVSURGXFWLRQLVWKHGRP
LQDQWSURGXFWLRQV\VWHPKDYHDGLYHUVHUDQJHRI VWUDWHJLHVZKLFKPDNHWKHPUHVLOLHQWWR
IRRGLQVHFXULW\ )RUWKHJOREDOLVHG QHWZRUNHGHFRQRPLHV DGLYHUVHUDQJHRI VWUDWHJLHVLV
OHVVHYLGHQW 0LGGOHUDQNLQJFRXQWULHVZKLFKUHO\RQSXUFKDVLQJSRZHULQWKHJOREDOIRRG
V\VWHPDUHOLNHO\WREHPRUHYXOQHUDEOHWRIRRGLQVHFXULW\ DQGLQWHUPVRI UHVLOLHQFH OHVV

GHYHORSHG

7KLVVWRU\UHVWVRQRQHIXQGDPHQWDOSURSRVLWLRQ³ WKDW9DQXDWXVXEVLVWHQFHSOXVOLYHOL
KRRGVSURYLGHIDUEHWWHUUHWXUQVWKDQWKRVHREWDLQHGE\WKRVHHDUQLQJWKH9DQXDWXPLQ
LPXPZDJHRUE\ WKRVH LQGLFDWHG LQ WKH LPSXWDWLRQVRI RZQDFFRXQWSURGXFWLRQSUR
GXFHGLQWKH1DWLRQDO$FFRXQWVDQGDGRSWHGLQ3RYHUW\/LQHHVWLPDWHV DQGLI WKDWEHWKH
FDVH WKHQ VXEVLVWHQFHEDVHG OLYHOLKRRGV HYHU\ZKHUHPD\ DOVR FRPSDUH IDYRXUDEO\ZLWK
RWKHUOLYHOLKRRGV 7KLVSURSRVLWLRQLVXQGHUVWRRG SHUKDSVLQWXLWLYHO\ E\WKHQL9DQXDWX
VXEVLVWHQFHEDVHGSURGXFHUVWKHPVHOYHVDVEHLQJFORVHUWRWKHUHDOLW\RI WKHLUOLYHVWKDQDQ\
PRGHOVRI GHYHORSPHQWPD\VXJJHVW DVWKH\KDYHFODLPHG5HJHQYDQX
7KDWSURSRVLWLRQLVLQGLUHFWRSSRVLWLRQWR DQGLVFRQWHVWHGE\WKHYDOXDWLRQRI VXEVLVWHQFH
SOXVSURGXFWLRQSURPXOJDWHGE\ WKH:RUOG%DQNDQGWKH8QLWHG1DWLRQVGHYHORSPHQW
DJHQFLHV ZKLFK SODFH WKH UHWXUQV EHORZ WKRVH RI  WKH9DQXDWXPLQLPXPZDJH HDUQHU
:RUOGZLGH WKHVHDJHQFLHVDVVHVVVXEVLVWHQFHEDVHGSURGXFWLRQDVLQIHULRUWRRWKHUOLYHOL
KRRGV )RUWKHP WRR WKLVSURSRVLWLRQLVIXQGDPHQWDOWRWKH
RQHSDWK
YLHZRI GHYHORS
PHQW
,I WKH\DUHFORVHUWRWKHWUXWK WKHQWKHUHLVDQREMHFWLYHEDVLVIRUGRQRUDLGDQGLQWHUQDWLRQDO
DJHQF\GULYHQGHYHORSPHQW EHFDXVHWKHUHLVDQLPSHUDWLYHIRUHFRQRPLFWUDQVIRUPDWLRQ
7KHULVNVLQYROYHGLQVXSSRUWLQJWKDWWUDQVIRUPDWLRQ ODQGLQVHFXULW\ OLYHOLKRRGLQVHFXULW\
VRFLDODQGFXOWXUDOXSKHDYDODPRQJPDQ\ FDQEHFRXQWHQDQFHG
7KHSDLQPD\ LQHIIHFW EHZRUWKLW
,I KRZHYHU WKHUHVXOWVSUHVHQWHGLQWKLVVWXG\DUHDFORVHUDSSUR[LPDWLRQWRREMHFWLYHWUXWK
WKHQWKHQL9DQXDWX
JUDVUXWV
LGHDWKDWWKHLUVXEVLVWHQFHJDUGHQLQJDQGYLOODJHFXOWXUHDUH
YLDEOHDOWHUQDWLYHVWRPDUNHWHFRQRP\OLYHOLKRRGRSWLRQVFDQEHVHHQLQDVLPLODUOLJKW DV
DUHDVRQDEOHDSSUR[LPDWLRQRI REMHFWLYLW\
7KHVLWXDWLRQKDVWKHPDNLQJVRI SDUDOOHOXQLYHUVHV
,Q RQH XQLYHUVH VXEVLVWHQFH UHWXUQV DUHKLJKHU WKDQ WKRVHRI  WKHPDUNHW HFRQRP\ VR
VXEVLVWHQFHSOXVSURGXFWLRQVKRXOGEHPDLQWDLQHG DVVKRXOGWKHODQGWHQXUHV\VWHPVZKLFK
VXSSRUWLW
,QD IRRG LQVHFXUHZRUOG LQ WKLVXQLYHUVH SROLFLHVZKLFKPLOLWDWH DJDLQVW WKH OLYHOLKRRG
VKRXOGEHGLVFRQWLQXHG EHFDXVHWKH\DUHFDXVLQJKDUPIRUXQFHUWDLQJDLQ

7KLVLVWKHXQLYHUVHRI WKHQL9DQXDWX
JUDVUXWV
DQGWKHWKUHHELOOLRQRUPRUHRWKHUVLQWKH
ZRUOGZKRDUHOLNHO\WREHIROORZLQJVXEVLVWHQFHEDVHGOLYHOLKRRGV
,QWKHRWKHUXQLYHUVH VXEVLVWHQFHUHWXUQVDUH ORZHUWKDQPDUNHWEDVHGUHWXUQV DQGWKH
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 ZRUVWFDVHVFHQDULR
3DUHWRRSWLPDOLW\ZLOOEHUHDFKHGLQWKHLQ
5153− (528+456) = 110,898 %
KRXVHKROGV
34,887−> 110,898@2.8%p.a.−> 2052 %

7DEOH % $JULFXOWXUDOODQGXVH 6DQPD
FURS NP
JDUGHQV 
FRFRQXWV 
NDYDSODQWV#SODQWVKHFWDUH 
FDFDR 
FRIIHH 
YDQLOODSDUFHOV#KD SHUSDUFHO 
SHSSHUSDUFHOV#KDSHUSDUFHO 
FDWWOHSDGGRFNV#KD SHUSDGGRFN 
WRWDO 
6DQPD
 4XDQWLQ
VHVWLPDWHLVNP
 +RZPXFKLVXVHGQRZIRUDOODJULFXOWXUHLQ6DQPD"
 DYDLODEOHODQGNP
1810−50.7= 1759 %
 FDUU\LQJFDSDFLW\LQKRXVHKROGV
1759÷0.0376= 46,782 %
 $W WKHUHZHUHKRXVHKROGV 7RUHDFKKRXVHKROGVZLOOWDNHXQWLO
 LQDQRODQGZLWKGUDZQVFHQDULR
6,639−> 46,782@2.8%p.a.−> 2080 %
 EHVWFDVH ODQGORVVLVNP
1759−176= 1583 %
 FDUU\LQJFDSDFLW\LQKRXVHKROGVLVUHGXFHGWR
1583÷0.0376= 42,104 %
 3DUHWRRSWLPDOLW\LVUHDFKHGDW
6,639−> 42,104@2.8%p.a.−> 2077 %
 ZRUVWFDVH ODQGORVV
1759−528= 1231 %
KRXVHKROGVFDUU\LQJFDSDFLW\LV
1231÷0.0376= 32,747 %
9162 D KWWSVVSFLQWFLV3DFLILF.DYD3URGXFHUV*XLGH&KDSKWPO

 3DUHWRRSWLPDOLW\LVUHDFKHGLQ
6,639−> 32,747@2.8%p.a.−> 2067 %
6KHID
 4XDQWLQ
VHVWLPDWHLVNP (SL 7RQJRD (IDWH
 +RZPXFKLVXVHGQRZIRUDOO6KHIDDJULFXOWXUH"
7DEOH % $JULFXOWXUDOODQGXVH 6KHID
FURS NP
JDUGHQV 
FRFRQXWV 
NDYD#SODQWVKHFWDUH 
FDFDR 
FRIIHHDVVXPLQJRI WRWDOSURGXFWLRQ 
YDQLOODSDUFHOV#KD SHUSDUFHO 
SHSSHUSDUFHOV#KD SHUSDUFHO 
FDWWOHSDGGRFNV#KD SHUSDGGRFN 
WRWDO 
9162 D KWWSVVSFLQWFLV3DFLILF.DYD3URGXFHUV*XLGH&KDSKWPO
 DYDLODEOHODQGNP
791−53.7= 737 %
 $WWKHUHZHUHKRXVHKROGV &DUU\LQJFDSDFLW\LV
737÷0.0376= 19,609 %
 3DUHWRRSWLPDOLW\IRUKRXVHKROGVLQDQRODQGORVVVFHQDULRLV
6,911−> 19,609@2.8%p.a.−> 2048 %
 EHVWFDVH ODQGORVVVFHQDULRLV
737−304= 434 %
 KRXVHKROGVFDUU\LQJFDSDFLW\LVUHGXFHGWR
434÷0.0376= 11,532 %
 3DUHWRRSWLPDOLW\LVUHDFKHGDW
6,911−> 11,532@2.8%p.a.−> 2029 %

 ZRUVWFDVH ODQGORVVVFHQDULRLV
737−456= 282 %
 KRXVHKROGVFDUU\LQJFDSDFLW\LVQRZ
281÷0.0376= 7494 %
 3DUHWRRSWLPDOLW\LVUHDFKHGLQ
6,911−> 7494@2.8%p.a.−> 2013 %
(IDWH
 4XDQWLQ
VHVWLPDWHLVNP
 +RZPXFKLVXVHGIRUDOODJULFXOWXUH"
 1REUHDNGRZQLVDYDLODEOHIRUHDFKFURS VRDSHUFHQWDJHRI WKH6KHIDHVWLPDWHLV
XVHG REWDLQHGIURPFDOFXODWLQJWKHJRRGSRWHQWLDOODQGRQ(IDWHDVDSHUFHQWDJHRI
WKDWIRU6KHID
543÷791x100= 69% %
 RI 6KHIDWRWDOLVNP
(53.7×69)÷100= 36.9 %
 DYDLODEOHODQGLVNP
543−36.9= 506 %
 $WWKHUHZHUHKRXVHKROGV +RXVHKROGVFDUU\LQJFDSDFLW\LV
506÷0.0376= 13,461 %
 3DUHWRRSWLPDOLW\IRUKRXVHKROGV LQWKHQRODQGORVVVFHQDULRLV
3,525−> 1346@2.8%p.a.−> 2058 %
 EHVWFDVH 7KHODQGORVVVFHQDULRLV
506−304= 202 %
 WKLVUHGXFHVKRXVHKROGVFDUU\LQJFDSDFLW\WR
202÷0.00376= 5384 %
 3DUHWRRSWLPDOLW\LVUHDFKHGDW
3,525−> 5384@2.8%p.a.−> 2025 %
URXQGLQJHUURU

 PHGLXPFDVH ODQGORVVVFHQDULRLV
506−380= 126 %
 UHGXFHGKRXVHKROGVFDUU\LQJFDSDFLW\LV
126÷0.0376= 3365 %
 3DUHWRRSWLPDOLW\LVUHDFKHGLQ
3,5235−> 3365@2.8%p.a.−> 2006 %
 ZRUVWFDVH ODQGORVVVFHQDULRLVNP
506−456= 50 %
 FDUU\LQJFDSDFLW\UHGXFHVWR
50÷0.00376= 1346 %
 3DUHWRRSWLPDOLW\ ZDV UHDFKHGLQ
3,525−> 1346@2.8%p.a.−> 1975 %

$SSHQGL[&
5XUDODQGXUEDQ
VXEVLVWHQFHSOXVOLYHOLKRRGV
5DZGDWDWDEOHVDQGWHFKQLFDO
QRWHV
& +XPDQFDSLWDO
9DULDEOHPHDVXUHVIRUKXPDQFDSLWDO
 KRXVHKROGVL]H
 DFFHVVWRLQIRUPDWLRQNQRZOHGJH
 KHDOWK
+RXVHKROGVL]H
7KLVYDULDEOHVKRZVSURGXFWLYHFDSDFLW\&KD\DQRY³ ZKDWLVWKHKRXVHKROGSUR
GXFWLYHFDSDFLW\"
7KHDYHUDJHKRXVHKROGLQ9DQXDWXKDVIOXFWXDWHGDURXQGSHUVRQVVLQFHFHQVXVWDNLQJ
EHJDQ *LYHQWKHSRSXODWLRQVWUXFWXUHLVRI 
SLQHWUHH
W\SH ZLWKSHUFHQWRI WKHSRSX
ODWLRQXQGHU\HDUVRI DJH9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH%WKLVWUDQVODWHVWR
VOLJKWO\PRUHWKDQWZRZRUNHUVSHUKRXVHKROG $GXOW(TXLYDOHQW8QLWVKDYHQRWEHHQDW
WHPSWHG DVWKHVHVHHPWREHFRQVWUXFWHGRQTXLWHDUELWUDU\DVVXPSWLRQVDERXWKRZPXFK
ZRUNFKLOGUHQSHUIRUPVHH&UHHG\DQG6OHHPDQ IRUDQH[DPSOH
6KXDLEDQG5DKPDQ [YLLJLYHDUDWLRRI GHSHQGDQWVWRDGXOWVRI 

7DEOH & +RXVHKROGVL]H 3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
3URYLQFH   
0DODPSD   
3HQDPD   
6DQPD   
6KHID   
7DIHD   
5XUDO   
8UEDQ   
9DQXDWX   
,16((  9162  9162 %
$OOSURYLQFHVDQGWKHXUEDQDUHDVVKRZDGRZQZDUGWUHQGLQKRXVHKROGVL]H ZLWK3HQDPD
LQFUHDVLQJ LQ  EXW UHWXUQLQJ WR WUHQGE\  ,I KRXVHKROGVDUHJHWWLQJVPDOOHU
WKHQWKHLUSURGXFWLYHFDSDFLW\LVUHGXFHG +RXVHKROGVDUHOLNHO\WRKDYHVXUSOXVFDSDFLW\
*XGHPDQ &KD\DQRYIRUWKHOLIHF\FOHRI KRXVHKROGVXUSOXVFDSDFLW\ EXWWKDW
LVLPSRVVLEOHWRPHDVXUHZLWKRXWEUHDNLQJGRZQWKHILJXUHVLQWRKRXVHKROGW\SHV
$FFHVVWRLQIRUPDWLRQNQRZOHGJH
7KLVPHDVXUHFRPELQHVDQXPEHURI YDULDEOHV³ VFKRROHGXFDWLRQ DYDLODELOLW\RI WUDGL
WLRQDONQRZOHGJH DFFHVVWRUDGLRDQGDFFHVVWRWHOHSKRQHPRELOHDQGODQGOLQH
,QLQGXVWULDOLVHGVRFLHWLHV OHYHORI VFKRROHGXFDWLRQLVDFOHDULQGLFDWRUIRUOLYHOLKRRGVHFX
ULW\SURVSHFWVDVLWLVOLQNHGWRVRFLDODQGFXOWXUDOHQWLWOHPHQWV
7DEOH & 3HUFHQWDJHVFKRRODJHFKLOGUHQZKRDWWHQGHG
3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
3URYLQFH     
0DODPSD   QD  
3HQDPD   QD  
6DQPD   QD  
6KHID   QD  
7DIHD   QD  
5XUDO     
8UEDQ QD QD   
9DQXDWX     
,16((  7DEOHDX 63&   7DEOH 9162   7DEOH 9162   7DEOH
6KXDLEDQG5DKPDQ  7DEOH('
,QRWKHUVRFLHWLHV ZKHUH OLYHOLKRRGVWUDWHJLHVDUHSDVVHGRQXVLQJWUDGLWLRQDO XQZULWWHQ
NQRZOHGJHDVVXEVLVWHQFHSOXVDJULFXOWXUHLV WKHQWKHUHDUHJURXQGVIRUGLVFRXQWLQJWKH
DQGQXPEHUVIRU3HQDPD 0DODPSDDQG6KHIDSURYLQFHVDUHGHULYHGIURPROGHU/RFDO*RYHUQ
PHQW5HJLRQVE\DJJUHJDWLRQ
,16(( SHUFHQWDJHILJXUHVIURPPRVWSRSXODWHGLVODQGVRQO\

LPSRUWDQFHRI VFKRROHGXFDWLRQ 7KLVGLVFRXQWLQJVKRXOGEHDWDKLJKHUUDWHDVVFKRROHG
XFDWLRQLVSURYLGHGLQ(QJOLVKRU)UHQFK QHLWKHURI ZKLFKDUHZLGHO\VSRNHQLQQL9DQXDWX
FRPPXQLWLHV +RZHYHU VXEVLVWHQFHSOXVKRXVHKROGVGRHQJDJHZLWKWKHH[FKDQJHHFRQ
RP\ DQGFDVKLVUHTXLUHGIRUVFKRROIHHVDQGSUHVWLJHJRRGV VRVFKRROHGXFDWLRQFDQQRW
EHHQWLUHO\GLVFRXQWHG EXWQHHGVWREHLQFRUSRUDWHGZLWKDFTXLVLWLRQRI WUDGLWLRQDONQRZO
HGJH
7KHYDOXHVJLYHQDUHFDOFXODWHGIURPQXPEHUVRI FKLOGUHQRI VFKRRODJHZKRQHYHUDWWHQGHG
VFKRRO ZKLFKZHUHDYDLODEOH &RQYHUVHO\ VFKRRODWWHQGDQFHZDVQRW 7KHYDOXHVDUHWKXV
OHVVWKHSHUFHQWDJHRI FKLOGUHQQHYHUVFKRROHG
1XPEHUVE\\HDUOHYHOUHDFKHGZDVDYDLODEOH EXWLQWURGXFHVDQRWLRQDOTXDOLWDWLYHHOHPHQW
³PRUH\HDUVHTXDOVEHWWHU³ ZKLFKFDQQRWEHSURYHGRQHZD\RUWKHRWKHUDQGVRKDV
QRWEHHQLQFOXGHG
$VLGHIURPWKHDQWKURSRORJLFDOVWXGLHV ZKLFKDUHULFK EXWORFDO WKHUHLVQRGLUHFW EURDG
VFDOHLQIRUPDWLRQRQDFTXLVLWLRQRI ORFDONQRZOHGJH +RZHYHU ZKHUHFKLOGUHQUHVLGHLQ
WKHLUELUWKSODFH DQGVSHDNWKHORFDOODQJXDJH LWFDQEHVDIHO\DVVXPHGWKDWWKH\ZLOODFTXLUH
ORFDONQRZOHGJHDQGORFDOVRFLDODQGFXOWXUDOHQWLWOHPHQWV 7KHILJXUHVLQWDEOH & ZKLFK
VKRZWKHSHUFHQWDJHVRI SHRSOHZKRUHVLGHLQWKHDUHDZKHUHWKH\ZHUHERUQ SURYLGHV
VXFKDPHDVXUH
7DEOH & 3HUFHQWDJHUHVLGHQWVLQWKHLUELUWKSODFH 3URYLQFHV
5XUDO 8UEDQDQG9DQXDWX
3URYLQFH   
0DODPSD   
3HQDPD   
6DQPD   
6KHID   
7DIHD   
5XUDO   
8UEDQ   
9DQXDWX   
0F$UWKXUDQG<D[OH\    9162   7DEOH 9162   7DEOH
7KHVHILJXUHVDUHXVHGDJDLQODWHULQWKLVVHFWLRQDVDPHDVXUHIRUVRFLDOFDSLWDO EXWDUH
UHOHYDQWWRERWKDUHDV 1L9DQXDWXVHHWKHRSSRVLQJIRUFHVRI WUDGLWLRQDQGPRGHUQLW\DV
DEDWWOHEHWZHHQ
VNXO
DQG
NDVWRP
-ROO\ EXWLQHIIHFW UDWKHUWKDQEHLQJPXWXDOO\
H[FOXVLYH WKH\FDQEHDGGHGWRJHWKHUWRSURYLGHDEOHQGHG HQKDQFHGPHDVXUHRI KXPDQ
FDSLWDOLQDQ\SRSXODWLRQLQ9DQXDWX ZLWKRQHLPSRUWDQWQRWHRI FDXWLRQ 8UEDQSURYH
QDQFHKDVEHHQRQWKHULVH EXWFDQQRWEHVDLGXQHTXLYRFDOO\WRFRQIHUVRFLDODQGFXOWXUDO
EHQHILWV EHFDXVHWKHVRFLHW\DQGFXOWXUHRI WKHXUEDQDUHDVDUHKHWHURJHQHRXV DQGWKH
XUEDQODQJXDJHLV%LVODPD ZKLFKOLNHZLVHFRQIHUVQREHQHILWV
7DEOH & VKRZVUHVLGHQWVOLYLQJLQWKHLUELUWKSODFHDVDSHUFHQWDJHRI SRSXODWLRQ DQLQGL
FDWRURI FDSDFLW\IRUORFDONQRZOHGJHDFTXLVLWLRQ
7DNLQJWKHWZRVHWVRI ILJXUHVIRUVFKRROLQJDQGSURYHQDQFHWRJHWKHU WKHUHDUHVRPHQRWH
ZRUWK\DVSHFWVZKHQFRQVLGHULQJKXPDQFDSLWDODVVHWV
%LVODPD³ VFKRRODQGFXVWRPWUDGLWLRQV

6FKRRODWWHQGDQFHURVHIURPWR,QGHSHQGHQFH EXWKDVVXEVHTXHQWO\GHFOLQHG RYHU
DOODQGLQERWKXUEDQDQGUXUDO9DQXDWX 3URYHQDQFHKDVGHFOLQHGJHQHUDOO\LQUXUDODU
HDV
7DEOH & 3HUFHQWDJHSRSXODWLRQZLWKUDGLRRZQHUVKLSDFFHVV
5XUDO 8UEDQDQG9DQXDWX
  
5XUDO   
8UEDQ   
9DQXDWX   
63&   7DEOH9162   7DEOH%9162   7DEOHD
:KLOHWKHUHLVDQDWLRQDOWHOHYLVLRQEURDGFDVWHU WKHUHLVQRVHUYLFHRXWVLGH3RUW9LOD RWKHU
WKDQ&KULVWLDQFKDQQHOV $VDUHVXOW WHOHYLVLRQDFFHVVRZQHUVKLSKDVEHHQH[FOXGHGIURP
WKHYDULDEOHV
7KHFROOHFWLRQRI GDWDRQUDGLRRZQHUVKLSRUDFFHVVWREURDGFDVWKDVEHHQSDWFK\
5DGLRLVDQLPSRUWDQWVRXUFHRI LQIRUPDWLRQ SDUWLFXODUO\LQSURYLGLQJGLVDVWHUZDUQLQJV
5DGLR9DQXDWXSURYLGHVHPHUJHQF\EURDGFDVWVHUYLFHVGXULQJF\FORQHVDQGRWKHUH[WUHPH
HYHQWV³ WVXQDPLZDUQLQJV YROFDQLFHUXSWLRQV
6HUYLFH WR WKHPRUH UHPRWH LVODQGVE\ WKHQDWLRQDOEURDGFDVWHUKDVRQO\ UHFHQWO\EHHQ
UHVXPHGDIWHUDORQJSHULRGRI GHFOLQHLQVHUYLFHDUHD 5DGLR$XVWUDOLDDQGWKH%%& :RUOG
6HUYLFHDUHUHFHLYHGWKURXJKRXWWKHDUFKLSHODJR EXWPRUHVRIRUWKHQRUWKHUQDUHDV DQG
OHVVVRLQWKHVRXWK 5DGLRKDVEHHQXVHGE\DQXPEHURI LQLWLDWLYHVLQDJULFXOWXUHDVD
PHDQVRI GLVVHPLQDWLRQRI LQIRUPDWLRQ&KDSPDQHWDO 
,QWKH DQGFHQVXVHV UDGLRRZQHUVKLSRUDFFHVVZDVHQXPHUDWHG KRZHYHU
LQWKHDQGUHSRUWVRQO\DJJUHJDWHVIRUUXUDODQGXUEDQDUHDVDQGDOO9DQXDWXDUH
SURYLGHG 7KHFHQVXVUHSRUWGRHVSURYLGHDEUHDNGRZQWRLVODQGOHYHO EXWWKHILQDO
GDWDVHWKDVEHHQFRQVWUDLQHGWRUXUDO XUEDQDQG9DQXDWXRYHUDOO
5HFHQWLPSURYHPHQWVLQUDGLRFRYHUDJHDUHDUHVXOWRI FRQFHUWHGHIIRUWVE\5DGLR9DQXDWX
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
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,Q WHOHFRPPXQLFDWLRQVZHUHOLEHUDOLVHGDQGWKHIRUPHUPRQRSRO\SURYLGHU7HOH
FRP9DQXDWX/LPLWHGIDFHGFRPSHWLWLRQIURP'LJLFHO ZKLFKH[WHQGHGPRELOHQHWZRUN
FDSDFLW\IURPWZRVPDOODUHDV³ DURXQG3RUW9LODDQG/XJDQYLOOHWRDOPRVWDOOUHJLRQV ,W
LVSHUKDSVWRRJHQHURXVWRFRXQWDFFHVVWRWHOHSKRQHVHUYLFHVDVDPHDVXUHRI KXPDQFDS
LWDO EXWLWGRHVSURYLGHWKHFDSDFLW\WRREWDLQLQIRUPDWLRQ ,QDGGLWLRQ WHOHSKRQHVHUYLFHV
SURYLGHHDUO\ZDUQLQJVLQZHDWKHUHYHQWVRURWKHUQDWXUDOKD]DUGV
7KHFHQVXVLVWKHHDUOLHVWDYDLODEOHVRXUFHRQSKRQHXVH 7KHUHZDVQRPRELOHVHUYLFH
DW WKLV WLPH 7KHFHQVXVSURYLGHV VRPHILJXUHVRQPRELOHSKRQHRZQHUVKLS EXW
LQWKHVXPPDU\UHOHDVHWKHUHLVQREUHDNGRZQLQWRRZQHG VKDUHGRUDFFHVVLEOHVHUYLFHV
)URPSHUVRQDONQRZOHGJH PDQ\PRELOHSKRQHVDUHVKDUHGRUKRXVHKROGRZQHG DQGPDQ\
VHUYLFHVDUHQRWLQXVH
,QWHUQHW XVDJH KDV EHHQ H[FOXGHG DOWKRXJK ERWKPRGHP DQG EURDGEDQG DUH DYDLODEOH
WKURXJK7HOHFRP9DQXDWX/LPLWHGDQGZLUHOHVVEURDGEDQGWKURXJK'LJLFHO ERWKDWUHO
DWLYHO\KLJK FRVW WR WKH VXEVFULEHU 7KH DYDLODEOHQXPEHUVGRQRWGLVWLQJXLVKEHWZHHQ
FRPPHUFLDO LQVWLWXWLRQDO JRYHUQPHQWDQGKRPHXVHUV
7KHYDOXHVIRUUDGLRDQGWHOHFRPPXQLFDWLRQVDFFHVVDUHVWURQJO\LQIOXHQFHGE\WKHDYDLO
DELOLW\RI HOHFWULFLW\ (OHFWULFLW\IURPWKHJULGLVRQO\DYDLODEOHLQDIHZPDMRUORFDWLRQV³
SURYLGHGE\81(/&2DVXEVLGLDU\RI WKH)UHQFKWUDQVQDWLRQDOHQHUJ\FRPSDQ\6XH]³
SURYLGHGHLWKHUE\GLHVHOJHQHUDWRUV ZLQGWXUELQHVRUK\GURJHQHUDWLRQ (OVHZKHUHEDW
WHULHV VRODUSDQHOV ZLQGWXUELQHVDQGGLHVHOSHWUROJHQHUDWRUVDUHUHTXLUHGIRUHOHFWULFLW\
VXSSO\WRFKDUJHPRELOHSKRQHV ODSWRSFRPSXWHUV UXQOLJKWVDQGYLHZGLJLWDOYHUVDWLOH
GLVNV ,WLVLPSRVVLEOHWRHVWLPDWHWKHLQIOXHQFHWKDWODFNRI DFFHVVWRPDLQV
HOHFWULFLW\
KDVRQWKHXSWDNHRI UDGLR WHOHFRPPXQLFDWLRQVVHUYLFHVDQGFRPSXWHUXVH &RPSXWHUV
DUHKXQJU\FRQVXPHUVRI HOHFWULFDOSRZHU HYHQWRWKHFKDUJLQJRI ODSWRSV 7KHUHDUHD
QXPEHURI SHUKDSVDSRFU\SKDOVWRULHVRI FODVVVHWVRI FRPSXWHUVVLWWLQJ PRQXPHQWOLNH
LQFODVVURRPVRQUHPRWHLVODQGVZKLFKKDYHQRDFFHVVWRHOHFWULFLW\JHQHUDWRUV JHQHURXVO\
GRQDWHGE\SHRSOHWRZKRPWKHLGHDWKDWHOHFWULFLW\PD\QRWEHDYDLODEOHIRUFRPSXWHUV
KDGREYLRXVO\QRWRFFXUUHG
+HDOWK
7KHUHDUHWZRDVSHFWVRI KHDOWKZKLFKGLUHFWO\DIIHFWOLYHOLKRRG³ KHDOWKLVVXHVDQGDFFHVV
WRKHDOWKVHUYLFHV %RWKWKHVHDVSHFWVZLOOEHFRPELQHGLQWKHKHDOWKPHDVXUH 7KHUHDUH
VHULRXVGHILFLHQFLHVLQFRQWLQXLW\LQKHDOWKGDWD³ &R\QH
VVWXGLHVDQGDQGWKH
UHFHQW0XOWLSOH,QGLFDWRU&OXVWHU6XUYH\6KXDLEDQG5DKPDQVXPPDULVHPRVWRI WKH
DYDLODEOHLQIRUPDWLRQ EXWWKHSHULRG³ LVVRPHWKLQJRI DGDWDGHVHUW
+HDOWKLVVXHV
7ZRVLJQLILFDQWKHDOWKLVVXHVZLOOEHH[FOXGHGIURPWKHKHDOWKVHWV GXHWRGLIILFXOWLHVZLWK
WKHGDWD 7KH\DUHOLIHH[SHFWDQF\DWELUWK³ WKHRQO\DYDLODEOHLQIRUPDWLRQLVDJJUHJDWHG
DWQDWLRQDOOHYHO³ DQGVH[XDOO\WUDQVPLWWHGLQIHFWLRQV IRUZKLFKLQIRUPDWLRQZDVFRO
OHFWHGDW9LOD&HQWUDO+RVSLWDORQWZRRFFDVLRQV EXWVXEMHFWV
SODFHRI UHVLGHQFHZDVQRW
ZZZGLJLFHOYDQXDWXFRPHQFRYHUDJHBURDPLQJFRYHUDJHBPDS
$Q\WLPHRQHEX\VDPRELOHSKRQHLQ9DQXDWX WKHXVHUFDQH[SHFWPDQ\FDOOVIURPSHRSOHZDQWLQJWRWDON
WRWKHPDQ\SUHYLRXVRZQHUVRI WKHQXPEHU 0RVWO\SUHSDLGPRELOHSKRQHVDUHVROG DQGPDQ\DUHGLVFDUGHG
DIWHUDIHZUHILOOV RUORVWRUIUHTXHQWO\VWROHQ
KWWSZZZZLVHJHHNFRPPKRZPXFKHOHFWULFLW\GRHVDFRPSXWHUXVHKWP

UHFRUGHG 1HLWKHUVXUYH\FRXOGWKXVSURYLGHGLIIHUHQWLDWHGUXUDODQGXUEDQYDOXHV 'HVSLWH
WKLVH[FOXVLRQ VRPHGLVFXVVLRQRI WKHSUREOHPRI 67,VLVZDUUDQWHG
,QDVWXG\DW9LOD&HQWUDO+RVSLWDO UDWHVRI VH[XDOO\WUDQVPLWWHGLQIHFWLRQVZHUHKLJK
SHUFHQWRI ZRPHQSUHVHQWLQJIRUWKHLUILUVWDQWHQDWDOYLVLWKDGDWOHDVWRQHRI IRXU
67,V³ &KODP\GLD *RQRUUKRHD 6\SKLOLVRU7ULFKRPRQD 0DQ\KDGPXOWLSOHLQIHFWLRQV
:RUOG+HDOWK2UJDQLVDWLRQ
7KLVVWXG\ZDVIROORZHGXSLQ:RUOG+HDOWK2UJDQLVDWLRQ  7KLVWLPH
VLQJOHLQIHFWLRQVZHUHIRXQGLQSHUFHQWRI WKHVWXG\SRSXODWLRQ EXWIRUXQNQRZQ
UHDVRQV7ULFKRPRQD WKHPRVWFRPPRQLQIHFWLRQLQWKHHDUOLHUVWXG\ZDVQRWLQFOXGHGLQ
WKHUHVXOWV ,I WKHUDWHRI WULFKRPRQDLQIHFWLRQKDGKHOGFRQVWDQWSHUFHQWLQ
WKHQWKHQXPEHUIRUWKRVHVWXGLHGZLWKDWOHDVWRQHVH[XDOO\WUDQVPLWWHGLQIHFWLRQZRXOG
EHSHUFHQW ,W LV LPSRVVLEOH WRFRQILGHQWO\GLVFXVV WUHQGVZLWK WKHVH LQIRUPDWLRQ
JDSV
,QSDVVLQJ LWPXVWEHVDLGWKDW+,9$,'6ZRXOGVHHPWREHDQLQHYLWDEOHPHGLFDOSUREOHP
LQ WKHQHDU IXWXUH LI QRWDWSUHVHQW JLYHQ WKHKLJK UDWHVRI RWKHU VH[XDOO\ WUDQVPLWWHG
LQIHFWLRQV 7KHIUHHPRYHPHQWRI VWXGHQWVDWWHQGLQJWKH8QLYHUVLW\RI WKH6RXWK3DFLILF
EHWZHHQ0HODQHVLDQDQG3RO\QHVLDQFRXQWULHV WKHIUHTXHQWWUDYHOOLQJRI SROLWLFLDQVDQG
FLYLOVHUYDQWVWRRWKHUFRXQWULHVDQGWKHKLJKQXPEHUVRI WRXULVWVRQVKRUWWLPHVWD\VDGGV
WRWKHOLNHOLKRRG +RZHYHU WKHUHLVJRYHUQPHQWOHYHOUHOXFWDQFHWRDFFHSWWKLV DLGHGDQG
DEHWWHGE\WKHDEVHQFHRI DXWRSV\DQGSRVWPRUWHPH[DPLQDWLRQVWRGHWHUPLQHFDXVHRI
GHDWK 0DQ\PRUH\RXQJSHRSOHVHHPWREHG\LQJRI 
FDQFHU
DQG
SQHXPRQLD
WKDQZDV
IRUPHUO\WKHFDVH
7KHIROORZLQJKHDOWKLVVXHVZLOOEHFRQVLGHUHG
 ZHVWHUQGLHWSUREOHPV
 FKLOGXQGHUQRXULVKPHQW
 LQIDQWGHDWKV
 FKLOGGHDWKV
7KHUHLV3DFLILFZLGHFRQFHUQDERXWWKHHIIHFWRI ZHVWHUQGLHWRQ3DFLILFSHRSOHV 5LVLQJ
UDWHVRI GLDEHWHVPHOOLWXV K\SHUWHQVLRQ KHDUWGLVHDVHDQGPRUELGREHVLW\DUHDOOFRQQHFWHG
E\UHVHDUFKHUVZLWKWKHDGRSWLRQRI ULFHDQGFHUHDOVDVVWDSOHV WKHRYHUUHOLDQFHRQWLQQHG
PHDWDQGILVKDQGWKHFRQVXPSWLRQRI KLJKOHYHOVRI VXJDUDQGVDOWLQSUHSDFNDJHGLWHPV
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,QDGGLWLRQWRGLHWDU\FRQFHUQV WKHLQFLGHQFHRI VH[XDOO\WUDQVPLWWHGLQIHFWLRQVLVYHU\KLJK
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
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 EHOLHYHGWKDWWKHSUREOHPVLQYROYHGLQWKHDGRSWLRQRI ZHVWHUQGLHW
KDYHKDGPRUHLPSDFWRQXUEDQSRSXODWLRQV 8UEDQSRSXODWLRQVDUHDWJUHDWHUULVNEHFDXVH
WKH\KDYHOHVVFHUWDLQDFFHVVWRJDUGHQLQJODQG 6RPHXUEDQKRXVHKROGVPD\UHO\RQEHLQJ
VXSSOLHGZLWKIRRGE\WKHLUKLQWHUODQGNLQ 7KHSURGXFHIURPWKHKLQWHUODQGLVWUDGLWLRQDO
IDUH³ URRWFURSV EDQDQD GU\FRFRQXWDQGSHUKDSVSDZSDZDQGLVODQGFDEEDJH
7KH+,9$,'6 QRQJRYHUQPHQWRUJDQLVDWLRQ$9(57 JLYHVWKHIROORZLQJHVWLPDWHVRI 67' LQIHFWLRQ
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SHU FHQW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SHU FHQW DQG6XE6DKDUDQ$IULFD DV 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7KLVLQIRUPDWLRQZDVDQRQ\PRXVO\VXSSOLHGE\DSHUVRQIURPDSURIHVVLRQDOPHGLFDOEDFNJURXQG EXWLV
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2IWHQLWZLOOEHSURGXFHZKLFKKDVQRWEHHQVROGDWWKHPDUNHWE\WKHFORVHRI WUDGLQJ
DQGIRUZKLFKWKRVHFRPLQJWRPDUNHWGRQRWZLVKWRSD\DUHWXUQIDUHWRWUDQVSRUWKRPH
/HLSDNRD SHUV FRPP  3XUFKDVHGIRRG WKHDOWHUQDWLYH LVRIWHQSUHIHUUHGDVLW
KDVVRPHSUHVWLJHYDOXH 5LFHLVE\IDUWKHODUJHVWFRPSRQHQWDQGLVFRPPRQO\HDWHQLQ
FRPELQDWLRQZLWKURRWYHJHWDEOHV %UHDG ELVFXLWVDQGWLQQHGPHDWDQGILVKDUHUHJXODUO\
HDWHQ 7KHUHLVDOVRDFRQVLGHUDEOHPDUNHWIRUKLJKO\SURFHVVHGIRRGV 7ZRPLQXWHQRRGOHV
DUHD IDYRXULWH JHQHUDOO\HDWHQGU\E\FKLOGUHQ ,FHFUHDPDQGVZHHWVDUHDOVRSRSXODU
&R\QH  DQGWKURXJKRXW &R\QH
$ VHFRQGIDFWRURI LPSRUWDQFHLQH[SODLQLQJZK\XUEDQSRSXODWLRQVDUHPRUHDWULVNLV
WKHLUSUR[LPLW\WRSRUWV /LWWOHIRRGLVWUDQVSRUWHGWR9DQXDWXE\DLU VRVKLSSLQJLVWKHSUL
PDU\PHDQVRI FLUFXODWLQJLPSRUWHGZHVWHUQIRRGV 7KHUHDUHUHDVRQDEO\UHJXODUVHUYLFHV
EHWZHHQWKHQRUWKHUQLVODQGVDQG3RUW9LOD EXWOHVVIUHTXHQWVHUYLFHVWR7DQQDDQGWKH
VRXWKHUQLVODQGV 7KLVPHDQVWKDWIRUSHULRGVRI WLPH LPSRUWHGIRRGVDUHQRWDYDLODEOH
6XFKLVQHYHUWKHFDVHLQ3RUW9LOD RU/XJDQYLOOH
7DEOH & JLYHVVRPHLQGLFDWLRQRI WKHFRQFHQWUDWLRQRI WKHLPSDFWVRI ZHVWHUQGLHWRQXU
EDQDQGKLQWHUODQGSRSXODWLRQV 7KHUXUDOSRSXODWLRQV ZLWKPXFKOHVVIUHTXHQWWUDQVSRUW
VHUYLFHDQGOHVVDFFHVVWRFDVK VKRZRQO\PDUJLQDOHIIHFWV %RG\0DVV,QGH[LVXVHGDVD
PHDVXUHRI REHVLW\ DQGLQVRPHVRFLHWLHV DQRUH[LDQHUYRVD 7KHODWWHULVQRWDVLJQLILFDQW
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DQGUHVSHFWLYHO\&R\QH  )LJXUH
,Q 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 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'URXJKWSHULRGVDUHDOVRHDVLO\LGHQWLILHG DOLJQHGZLWK\HDUVRI ORZSURGXFWLRQ
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$XVWUDOLDQJUDLQVIDUPVZRXOGDOVRVFRUHVL[ DOWKRXJKWZRFURSV ZKHDWDQGEDUOH\PDNH
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UHTXLUHVPRWRULVHGWUDQVSRUW WKHQFRVWVRI SURGXFWLRQULVHDQGFDVKLVQHHGHG
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7KHQXPEHUVDUHIRUSHUFHQWDJHRI KRXVHKROGV WKHILJXUHVDUHIRUSHUFHQWDJH
RI JDUGHQV
7DEOH & 7UDQVSRUWWRJDUGHQV  3URYLQFHV 5XUDODQG
8UEDQ9DQXDWX
$UHD :DON %RDW 7UXFN

0DODPSD   
6KHID   
7DIHD   
5XUDO   

0DODPSD   
6KHID   
7DIHD   
5XUDO   
8UEDQ   
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7KHYDOXHVIRU6KHIDDUHSUREDEO\LQDFFXUDWH
7KHILJXUHVIRUXUEDQKRXVHKROGVDUHHYLGHQFHEDVHGJXHVVHV 0RVWLQIRUPDOJDUGHQLQJLV
GRQHZLWKLQZDONLQJGLVWDQFHRI WKHGZHOOLQJ2UPHURG 7KHDUHDDURXQG7HRXPD
VHH)LJXUH $ LQZKLFKPDQ\3RUW9LODIDPLOLHVKDYHJDUGHQVLVILIWHHQNLORPHWUHVIURP
3RUW9LOD 7KLVLVEH\RQGZDONLQJGLVWDQFHIRUPRVW HVSHFLDOO\ZKHQIXOO\ODGHQZLWKEDV
NHWV
,Q9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHD SHUFHQWRI JDUGHQVZHUHOHVVWKDQPLQXWHV
ZDON DQGSHUFHQWZHUHPRUHWKDQDQKRXUVZDON 7KLVDGGVXSWRSHUFHQW ZKLFKVHHPVWREHLQIHUULQJ
WKDWWKHUHZHUHQRJDUGHQVEHWZHHQILIWHHQPLQXWHVDQGDQKRXUVZDON 7KDWLVRQO\LQILQLWHVLPDOO\SRVVLEOH
,QWKHV WKHSHRSOHRI ,ILUD DQLVOHWLQ9LOD%D\ KDGJDUGHQVRQWKHPDLQLVODQG%URRNILHOG %URZQ
*OLFNDQG+DUW VRWKHERDWQXPEHULVSRVVLEOHLI WKRVHJDUGHQVZHUHVWLOOXVHG EXWWKDWSHUFHQW
ZHQWE\WUXFNWRWKHLUJDUGHQVLVOHVVVR ,WLVGRXEWIXOLI WKHUHZRXOGKDYHEHHQHQRXJKWD[LVRUSXEOLFWUDQVSRUW
WUXFNVRQ(IDWHWRFDUU\WKHP

$JULFXOWXUDOWHFKQRORJLHV
$JULFXOWXUHFDQEHXQGHUWDNHQZLWKDGLJJLQJVWLFN RUZLWKDFRPELQHKDUYHVWHUXVLQJJOREDO
SRVLWLRQLQJV\VWHPWHFKQRORJ\DQGRWKHUFRPSXWHUDVVLVWHGJXLGDQFHDQG\LHOGPHDVXUH
PHQWV\VWHPV 7KLVYDULDEOHPHDVXUHVUHTXLUHPHQWVIRUVXEVLVWHQFHJDUGHQLQJDQGRWKHU
DJULFXOWXUDOSXUVXLWV RQDVFDOHZKLFKSODFHVWKHVWLFNDWWKHWRSRI WKHVFDOHDQGWKHFRP
ELQHKDUYHVWHUDW WKHERWWRP 7KLVSODFHPHQW LVGULYHQE\HQYLURQPHQWDOVXVWDLQDELOLW\
FRQFHUQV LQDGGLWLRQWRWKHPDMRUUHDVRQ³ DFFHVVLELOLW\ ,QEULHI DVWLFNLVHDVLHUWRRZQ
DQGRSHUDWHWKDQDFRPELQHKDUYHVWHU DQGPXFKHDVLHUWRUHSODFHZKHQLWEUHDNV
7KHVFDOHLVDSRLQWVFDOH
 SRLQWV³PHFKDQLFDOSRZHUDQGWHFKQRORJ\
 SRLQWV³ DQLPDOSRZHUDQGPDFKLQHU\
 SRLQWV³PDFKLQHU\FRSUDGU\HU FRFRDIHUPHQWLQJER[ SORXJK
 SRLQWV³ VWHHOKDQGWRROVWKHEXVKNQLIH RUPDFKHWH
 SRLQWV³ QRWRROV QRWHFKQRORJ\
)RUWKHVXEVLVWHQFHSOXVKRXVHKROGVRI 9DQXDWX WKHEXVKNQLIHLVREOLJDWRU\ 7KHUHLVDW
OHDVWRQHVSHFLDOLVHGYDULDQW WKHFRSUDNQLIH EXWWKDWDVLGH PRVWIDUPHUVQHHGQRWKLQJ
HOVHLQWKHZD\RI WRROV 'LJJLQJVWLFNVDUHZLGHO\HPSOR\HGLQWKHSODQWLQJRI URRWFURSV
$ ZKHHOEDUURZLVDSUL]HGSRVVHVVLRQDPRQJZRPHQ ZKRVKRXOGHUPRVWRI WKHEXUGHQ
RI  WUDQVSRUWLQJJDUGHQSURGXFHEHWZHHQWKHJDUGHQDQG WKHKRXVH EXW LQ LWV DEVHQFH
KXPDQHIIRUWVXIILFHV 7KHDEVHQFHRI WKHEXVKNQLIHZRXOGDGGPDQ\KRXUVRI ODERXUWR
JDUGHQLQJ SDUWLFXODUO\LQWKHSUHSDUDWLRQVWDJHV
)RU0DODPSD 3HQDPD 6DQPD 6KHIDDQG7DIHDSURYLQFHVDQGDOORI UXUDODQGXUEDQ9DQ
XDWX WKHVFRUHRQWKHVFDOHZRXOGEHHLJKWSRLQWV UDWKHUWKDQ EHFDXVHRI WKHEXVK
NQLIH &RSUDLVPRVWO\VROGXQIHUPHQWHGE\VPDOOKROGHUV WRPLGGOHPHQZLWKGU\HUV RUWR
FRRSHUDWLYHVZKLFKGRWKHSURFHVVLQJ &RFRDLVDOVRJURZQLQDFRRSHUDWLYHPRGHO ZLWK
WKHFRRSHUDWLYHKROGLQJWKHFRFRDIHUPHQWLQJHTXLSPHQW
&DVKFURSSLQJ
7KLVPHDVXUHKDVEHHQLQFOXGHGDVSK\VLFDOFDSLWDO DVWKHFURSVXQGHUFRQVLGHUDWLRQDUH
WKRVHZKLFKKDYHQRUROHLQVXEVLVWHQFH 7KHUHDUHRWKHUFURSVZKLFKDUHVROG LQIDFWDOODUH
LI WKHRSSRUWXQLW\DULVHV EXWWKH\DUHJURZQILUVWO\IRUFRQVXPSWLRQDQGKDYHEHHQLQFOXGHG
HOVHZKHUHDVILQDQFLDOFDSLWDO 7KHFURSVPHDVXUHGKHUH³ FRFRDFDFDR FRIIHH YDQLOOD
DQGSHSSHU³ DUHQRWFRQVXPHG DOWKRXJKXQIHUPHQWHGFRFRDSRGVDUHRFFDVLRQDOO\RI
IHUHGDVDIUXLWLQPDUNHWV $VODQGLQUHTXLUHGWRJURZWKHVHFURSV WKHSK\VLFDOFDSLWDOLV
LQUHDOLW\WKHODQG PHDVXUHGE\WKHSHUFHQWDJHSDUWLFLSDWLRQLQFDVKFURSSLQJ
8UEDQKRXVHKROGVGRQRWKDYHDFFHVVWRODQGIRUFDVKFURSSLQJ DOWKRXJKWKH&HQ
VXV9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH GLGSURYLGHQXPEHUVIRUXUEDQ
KRXVHKROGV ZKLFKLQGLFDWHGWKDWFRIIHHZDVJURZQE\SHUFHQWRI XUEDQ9DQXDWXKRXVH
KROGV 3HUFHQWDJHKRXVHKROGVJURZLQJFRFRDZDVSHUFHQW 7KHVHKDYHEHHQH[FOXGHG
7KHFRIIHHYDOXHVDUHYHU\VPDOO DQGZKLOHLWPD\EHWKDWXUEDQKRXVHKROGVKDGDFRFRD
WUHH WKH\ZRXOGKDYHEHHQXQOLNHO\WRKDYHFRPPHUFLDOQXPEHUVRI WUHHV

7DEOH & 3HUFHQWDJHKRXVHKROGVJURZLQJFDVKFURSV 3URYLQFHV
5XUDO9DQXDWX
&URS 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX

&RFRD      
&RIIHH      
9DQLOOD QD QD QD QD QD QD
3HSSHU QD QD QD QD QD QD

&RFRD      
&RIIHH      
9DQLOOD      
3HSSHU      

&RFRD      
&RIIHH      
9DQLOOD      
3HSSHU      
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9DQXDWXKDVDKLVWRU\RI XQVXFFHVVIXODWWHPSWVWRLQWURGXFHFHUHDODJULFXOWXUH SDUWLFXODUO\
ULFH &RIIHHJURZLQJKDVDWWLPHVYLUWXDOO\VWRSSHG DQGJRYHUQPHQWPRQHWDU\HQFRXU
DJHPHQWRI 7DQQDFRIIHHJURZHUVLVDELJJHUIDFWRULQWKHFRQWLQXLQJLQGXVWU\WKDQVXFFHVV
RUSURILW
7KHUHDUHFOLPDWLFUHVWULFWLRQVWRFDVKFURSSLQJ &RIIHHFDQQRWEHJURZQ1RUWKRI (IDWH
DQGFRFRDFDQQRWEHJURZQ6RXWKRI (IDWH
7KHODUJHSHUFHQWDJHVIRUFRFRDLQ0DODPSDDUHGXHWRVPDOOKROGHUWDNHRYHURI SODQWDWLRQV
DIWHU,QGHSHQGHQFHDQGWKHKLJKO\HIIHFWLYH&RRSHUDWLYHPDUNHWLQJWKHFRFRD 0F*UHJRU
DQG:DWDVXQGHUWRRNDQLQWHQVLYHVWXG\RI WKH0DOHNXODFRFRD&RRSHUDWLYHDQG
ZHUHIXOORI SUDLVH
3HDQXWVDUHSUREDEO\JURZQPRUHZLGHO\ WKDQSHSSHU EXWZHUHRQO\ LQFOXGHG LQ
*UHHQ VXQGULHGDQGURDVWHGSHDQXWVLQVPDOOSODVWLFSDFNVDUHPDUNHWIDYRXULWHV
& 1DWXUDOFDSLWDO
9DULDEOHPHDVXUHV
 DFFHVVWRJDUGHQODQG
 DFFHVVWRFRDVWDODQGIRUHVWUHVRXUFHV
 JDUGHQIDOORZSHULRG
:HLJKWPDQ  LV WKH EHVW VRXUFH ³ VHH DOVR ZZZUDGLRDXVWUDOLDQHWDXSDFEHDWVWRULHV
VKWP DFFHVVHG

$FFHVVWRJDUGHQODQG
7KLVYDULDEOHPHDVXUHVWKHSHUFHQWDJHRI KRXVHKROGVZKLFKKDYHDFFHVVWRODQGIRUJDU
GHQLQJ ,WLVD[LRPDWLFIRUQL9DQXDWXDQGIRU0HODQHVLDQVJHQHUDOO\WKDWHYHU\ERG\ZKR
UHVLGHVLQDFRPPXQLW\LVHQWLWOHGWREHJLYHQODQGWRPDNHDJDUGHQ DWHQHWRI DFRQWLQXLQJ
WUDGLWLRQRI ODQGPDQDJHPHQW
7KHHIIHFWVRI WKHFXUUHQWODQGERRPZHUHGRFXPHQWHGLQODQGGLVWULEXWLRQSURMHFWLRQV
&KDSWHU  /DQGGHDOLQJVSRVW,QGHSHQGHQFHKDYH OHGDOPRVW LQHYLWDEO\ WRFRQWHVWHG
FODLPVRI WUDGLWLRQDORZQHUVKLS6ODWWHU )DUUDQ 5RGPDQ :KHUHPRG
HUQQRWLRQVRI ULJKWVEHLQJHVWDEOLVKHGE\OHJDODQGFRQVWLWXWLRQDODUJXPHQWDUHPHWDQG
FRQWHQGHGZLWKE\ROGHUV\VWHPVZKHUHULJKWVDUHHVWDEOLVKHGE\FRQVHQVXVEXLOGLQJ WKH
ULJKWRI XVXIUXFWLVXQGHUWKUHDW GHVSLWHDFRQVWLWXWLRQDOJXDUDQWHHRI FRQWLQXHGXVHULJKWV
9DQXDWX&RQVWLWXWLRQF
,QVSLWHRI WKHFXUUHQWWXUPRLODERXWODQGWHQXUHDQGWKHRIWHQYLROHQWO\H[SUHVVHGGHVLUHRI
H[SDWULDWHOHDVHKROGHUVWRH[FOXGHRWKHUVIURPWKHOHDVHGODQG WKHEHOLHI SHUVLVWVDPRQJLQ
GLJHQRXV0HODQHVLDQVWKDWODQGZLOOEHDYDLODEOHIRUDOOZKRQHHGWRPDNHDJDUGHQ
7KLVPHDVXUHWHVWVWKDWDVVHUWLRQ ,WLVDUJXHGWKURXJKRXWWKLVWKHVLVWKDWODQGDFFHVVIRU
XVH QRWODQGWHQXUH LVWKHXOWLPDWHSUHUHTXLVLWHIRUWKHVXEVLVWHQFHSOXVOLYHOLKRRG 7KLV
WKHQ LVDFUXFLDOPHDVXUH
7DEOH & 3HUFHQWDJHKRXVHKROGVZLWKJDUGHQV  
3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO
      
      
QRODQG      
      
QRODQG      
3RUW9LOD /XJDQYLOOH XUEDQ 9DQXDWX
    
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$FFHVVWRJDUGHQODQGZDVPHDVXUHGLQWKHDJULFXOWXUDOFHQVXVHVRI  DQG
DQGLQWKHSRSXODWLRQFHQVXVRI  QXPEHUVKDYHQRWEHHQ LQFOXGHGEHFDXVH
ILJXUHVZHUHFROOHFWHGIRUILYHLVODQGVRQO\³ (SL 7DQQD 6DQWR 0DOHNXODDQG3HQWHFRVW
,QIRUPDWLRQRQQXPEHUVZKRLQGLFDWHGWKH\KDGQRODQGLQDQGKDVEHHQOLVWHG
7KLVLVLQFOXGHGRQO\DVDFRXQWHUSRLQWWRWKHDFFHVVVWDWLVWLFV EHFDXVHLWLVXQFHUWDLQLI WKH
UHVSRQVHLQIRUPLQJWKHILJXUHVDUHVD\LQJ
, KDYHQRDFFHVVWRODQG
 RU
, GRQ
WRZQDQ\
ODQG
 RUVRPHWKLQJHOVHDJDLQ
:KLOHDFFHVVWRODQGUHPDLQVKLJK WKHGRZQZDUGWUHQGLVFDXVHIRUFRQFHUQ ,Q7DIHD
SURYLQFH ZKHUHWKHLVODQGRI 7DQQDLVDEDVWLRQRI  
WUDGLWLRQDO
 YDOXHV WKHGHFOLQH LV
PDUNHG DQG LVFRQILUPHGE\DGGLQJWKHSHUFHQWDJHZKRKDG 
QR ODQG
ZLWK WKRVHZKR
KDG D JDUGHQ³ SHU FHQW 6LPLODU H[HUFLVHV LQ DGGLQJ WRJHWKHU UHVXOWV LQ WKH RWKHU
0RUHDFFXUDWHO\ LWLVWKHEDVWLRQRI DQWLPRGHUQVHQWLPHQWV ZLWKPLOOHQDULDQVHFWVRI DUDQJHRI W\SHVEHLQJ
DIHDWXUH

SURYLQFHVJLYHLQFRQJUXHQWUHVXOWV EXWWKDWIRU5XUDO9DQXDWXLVDOVRFRQJUXHQWDW
SHUFHQW
0DODPSDSURYLQFHKDV
EXFNHG
WKHWUHQG 7KHUHDUHVRPHDUHDVRQ0DOHNXODZKHUHFRP
PXQLWLHVKDYHZLWKGUDZQIURPWKHWUDSSLQJVRI PRGHUQLW\ $JDLQVWWKLV WKHUHDUHDUHDV
RQ$PEU\PVHH)LJXUH $LVODQG DQRWKHUSDUWRI 0DODPSDSURYLQFH ZKHUHYROFDQLF
DFWLYLW\KDVGHVWUR\HGJDUGHQODQG DWOHDVWWHPSRUDULO\
$FFHVVWRFRDVWDODQGIRUHVWUHVRXUFHV
,QVKRUH ILVKLQJ DQG VKRUHOLQHJDWKHULQJ DUH LPSRUWDQW IRRG VRXUFHV DQGKDYHEHHQ VR
WKURXJKRXW0HODQHVLDQ KLVWRU\ %HGIRUG 6SULJJV DQG5HJHQYDQX  %HGIRUG 6DQG
DQG&RQQDXJKWRQ  :RRG JDWKHUHG LQ WKH IRUHVW LV WKH SUHIHUUHG IXHO IRU FRRN
LQJ³ HLWKHUZLWKVWRQHV ZKHUHDZRRGILUH LVXVHGWRKHDW WKHFRRNLQJVWRQHV³ RU
EDUEHFXHVW\OHFRRNLQJRYHUFKDUFRDO 7KHODUJHJURXQGRYHQLVRQO\XVHGIRUODUJHVFDOH
FRRNLQJ
)UXLWV QXWVDQGPHGLFLQDOSODQWVDUHVRXUFHGIURPWKHIRUHVW DQGKXQWLQJXWLOLVHVIRUHVW
IDXQDO UHVRXUFHV ,Q WKH SDVW DFFHVV KDV EHHQPDQDJHGE\ WUDGLWLRQDOPHWKRGV 0RUH
UHFHQWO\ ZHVWHUQVW\OHIHQFLQJDQGRWKHUVHFXULW\PHDVXUHVKDYHLQWUXGHGRQWKDWWUDGLWLRQDO
PDQDJHPHQWUHJLPH
7DEOH & 3HUFHQWDJHRI KRXVHKROGVXVLQJFRDVWDOUHVRXUFHV
³  3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO
      
      
      
      
      
3RUW9LOD /XJDQYLOOH 8UEDQ 9DQXDWX
    
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2IIVKRUHUHHI DQGGHHSZDWHUILVKLQJKDYHEHHQH[FOXGHGIURPWKLVPHDVXUH ZLWKVRPH
UHVHUYDWLRQV 'HHSZDWHUILVKLQJ LVRIWHQXQGHUWDNHQIRUFDVKH[FKDQJHSXUSRVHV ZLWK
ODUJHUSHODJLFVSHFLHVEHLQJWDNHQIRUGLUHFWVDOHVWRUHVWDXUDQWVIRUH[SDWULDWHDQGWRXULVW
FRQVXPSWLRQ 2IIVKRUHILVKLQJUHTXLUHVPRWRULVHGILVKLQJPHWKRGV DVWUROOLQJLVWKHSUH
IHUUHGPHWKRG 7KHUHLVQRILVKPDUNHWDVVXFK DOWKRXJKILVKDUHVROGDWWKH0DUNHW
KRXVHLQ3RUW9LOD 0RVWO\ WKHVHDUHLQVKRUHVSHFLHVERXJKWE\QL9DQXDWX ZLWKFLJXDWHUD
SRLVRQLQJEHLQJDFRQVWDQW DOEHLWORZOHYHOWKUHDW
,WLVGLIILFXOWWREHIXOO\FRQILGHQWLQWKHYDOXHVSUHVHQWHGKHUH 7KH$JULFXOWXUH&HQ
VXVILJXUHVVHHPWREHZHOORXWRI VWHSRQWKHORZVLGHDQGKDYHEHHQH[FOXGHG ZKLOHWKH
7KH
VPROQDPEDV
SHRSOHRQ0DOHNXODUHIXVHWRSDUWLFLSDWHLQHGXFDWLRQRUSROLWLFDOOLIH
%LVODPD
FKDFRRO
 VROGLQEDJVDWWKH3RUW9LODPDUNHW
7UROOLQJLVWRZLQJDOXUHEHKLQGDPRYLQJYHVVHO ,QVRPH3DFLILFFRXQWULHVWKLVLVGRQHZLWKVDLOULJJHG
FDQRHV.LULEDWL EXWQRWLQ9DQXDWX
VHHKWWSZZZQWJRYDXG&RQWHQW)LOHS)LVKQRWH)1SGI IRUPRUHLQIRUPDWLRQ

&HQVXVLQIRUPDWLRQ ZKLFKLVDERYHWUHQG LVLQFOXGHG 7KHGLIIHUHQFHVDUHFRQVLV
WHQWIRUDOOWKHSURYLQFHV 'HVSLWHWKLVSUREOHP WKHGRZQZDUGWUHQGIRU6KHIDSURYLQFH
ZKHUHPXFKRI WKHFRDVWDOODQGRQ(IDWHLVQRZXQGHUH[SDWULDWHFRQWURO LQGLFDWHVWKDWDQ
LPSRUWDQWOLYHOLKRRGUHVRXUFHLVXQGHUWKUHDW
)RUHVWH[SORLWDWLRQLVFRPSOH[ :KLOHDUERULFXOWXUH DV/DWLQLVDUJXHV LVDPDMRU
FRPSRQHQWRI WKH
VXEVLVWHQFH
OLYHOLKRRG LWLVQRWUHDOO\IRUHVWH[SORLWDWLRQLQWKHVHQVH
RI H[SORLWDWLRQRI 
IUHHJRRGV
³ WUHHVSODQWHGDUHWUHHVRZQHG$OOHQ %URZQDQG
3RGROHIVN\
7DEOH & 3HUFHQWDJHRI KRXVHKROGVXVLQJIRUHVWUHVRXUFHV
³  3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
 QD QD QD QD QD 
      
      
3RUW9LOD /XJDQYLOOH 8UEDQ 9DQXDWX
    
    
    
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+XQWLQJIRUVPDOOHUPDPPDOVDQGELUGVLVH[SORLWDWLRQRI WKH
IUHHJRRGV
RI WKHIRUHVW
EXWLQQRQHRI WKHFHQVXVHVRUVXUYH\VKDVDQDWWHPSWEHHQPDGHWRTXDQWLI\WKHH[WHQW
RI KXQWLQJ 7KLVOHDYHVRQO\WKHH[SORLWDWLRQRI WLPEHUIRUILUHZRRGDQGIRUFRQVWUXFWLRQ
DQGPDWDQGWKDWFKPDNLQJPDWHULDOV
,WLVQRWSRVVLEOHWRFRPSOHWHO\UHFRQFLOHWKHGLIIHULQJZD\VLQZKLFKLQIRUPDWLRQZDVFRO
OHFWHGDERXWIXHOJDWKHULQJLQWKHFHQVXVHV ,Q WKHUHVXOWVDUHGHULYHGIURPTXHVWLRQV
DERXWIXHOXVHGIRUFRRNLQJ DVZDVWKHFDVHLQ ,QWKHTXHVWLRQZDVDVNHGGL
UHFWO\DERXWILUHZRRGFROOHFWLQJ 1RQHWKHOHVV WKHYDOXHVVHHPFRQVLVWHQW 2QHSURPLQHQW
IHDWXUHRI WKH3RUW9LOD0DUNHWLVWKHPDQ\ILUHZRRGEXQGOHVRQVDOH³ DQLQGLFDWLRQRI
WKHGHPDQGIRUILUHZRRGDQGWKHODFNRI FDSDFLW\WRPHHWWKDWGHPDQGE\IRUDJLQJ
2Q WKHTXHVWLRQRI  WKH VXVWDLQDELOLW\ WKH $JULFXOWXUDO&HQVXV 9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFHD FROOHFWHGLQIRUPDWLRQDERXWUHSODQWLQJRI WUHHV 7KHYDOXHVIRU
KRXVHKROGVUHSODQWLQJDUH
 0DODPSD³ SHUFHQWRI KRXVHKROGV
 3HQDPD³ SHUFHQWRI KRXVHKROGV
 6DQPD³ SHUFHQWRI KRXVHKROGV
 6KHID³ SHUFHQWRI KRXVHKROGV
 7DIHD³ SHUFHQWRI KRXVHKROGV
 5XUDO9DQXDWX³ SHUFHQWRI KRXVHKROGV
7KHUHLVDZLGHGLVSDULW\EHWZHHQWKHQXPEHUVH[SORLWLQJWLPEHUIRUILUHZRRGDQGWKRVH
UHSODQWLQJ

*DUGHQIDOORZSHULRG
7KLVYDULDEOHLVLQFOXGHGDVDSUR[\PHDVXUH RI ODQGXVHLQWHQVLILFDWLRQ DQLQGLFDWRUIRU
ODQGVWUHVVDQGVRLODQGELRPDVVGHJUDGDWLRQ )DOORZLVDQLQWHJUDOSDUWRI WKHVXEVLVWHQFH
JDUGHQLQJV\VWHP SDUWLFXODUO\ZRRG\IDOORZ ZKHUHIRUHVWUHJHQHUDWLRQLVDOORZHGWRWDNH
SODFH %RVHUXSGLIIHUHQWLDWHVIRUHVWIDOORZDQGZRRG\IDOORZ %RXUNHDQG
$OOHQ  LQWHUSUHWHGVKULQNLQJ IDOORZSHULRGVDVDGDQJHUVLJQ $OOHQGHVFULEHV WKH
JDUGHQLQJV\VWHPRQ0DOR DQGUHPDUNV
7RJDXJHZKHWKHURI QRWWKHIDOORZSHULRGKDVEHHQVXIILFLHQW YLOODJHUVUHO\
RQWKHKHLJKWRI WKHIDOORZUHJURZWKLQJHQHUDO DQGWKHOLIHF\FOHRI DFHUWDLQ
WUHH
YXPDOL
LQSDUWLFXODU :KHQWKLVWUHHVWDUWVWRGLH DIWHUDSSUR[LPDWHO\
WHQ\HDUV WKHODQGLVGHHPHGUHDG\IRUFXOWLYDWLRQ
$OOHQ 
$JDLQVWWKLV $OEHUVDQG*ROGEDFKVXJJHVWWKDWIDOORZUHJURZWKLVVXEMHFWWRWKH
LQWHQVLW\RI ODQGXVHLWVHOI DQGWKDWDWDFHUWDLQOHYHORI LQWHQVLILFDWLRQ WKHQDWXUHRI UH
JURZWKLVSHUPDQHQWO\FKDQJHGIURPZRRG\ GLYHUVHUHJURZWK WRDSDWWHUQZKHUHRQHRU
WZRJUDVVVSHFLHVGRPLQDWH
7KHDXWKRUVRI WKHFHQVXVVWUXJJOHGZLWKTXDQWLI\LQJIDOORZ DVWKHIROORZLQJH[FHUSW
VKRZV
0HDVXULQJIDOORZSHULRGVLVYHU\GLIILFXOW DQGFDXWLRQPXVWEHXVHGLQGHULY
LQJFRQFOXVLRQVGUDZQIURPWKHP )DOORZSHULRGVDUHQRW
VHWLQWLPH
 WKH\
DUHDVORQJDVWKH\QHHGWREHDQGIDUPHUVLQVWLQFWLYHO\NQRZIURPWKHW\SH
RI WUHHWKH\VHHJURZLQJLQDQDUHD DQGWKHVL]HRI WKRVHWUHHVZKHWKHUDSLHFH
RI ODQGKDVEHHQDGHTXDWHO\IDOORZHGRUQRW 3DDPDFDQEHVHHQDVDODQG
VKRUWLVODQG LWLVIUHTXHQWO\FLWHGDVKDYLQJDVKRUWHUIDOORZSHULRG KRZHYHU
3DDPDKDV\RXQJYROFDQLFVRLOVZKLFKDUHDPRQJWKHPRVWIHUWLOHLQ9DQXDWX
7KHIDOORZSHULRGPD\EHVKRUWHUWKDQHOVHZKHUHLQ9DQXDWXEXWQRWQHFHV
VDULO\EHFDXVHODQGSUHVVXUHIRUFHVLWWREHVKRUWHQHG ,WPD\QRWQHHGWREH
DQ\ORQJHU
9DQXDWX1DWLRQDO6WDWLVWLFV2IILFH 
$VWKHUHLVQRWHQRXJKLQIRUPDWLRQWRPDNHTXDOLWDWLYHMXGJHPHQWVRQWKHQDWXUHRI WKH
IDOORZUHJURZWK WLPHSHULRGVDORQHDUHFRQVLGHUHG
$ WHQSRLQWVFDOHLVXVHG³ WHQEHVW WZRZRUVW
 SRLQWV³ QRIDOORZ
 SRLQWV³ OHVVWKDQ\HDUV
 SRLQWV³ WR\HDUV
 SRLQWV³PRUHWKDQ\HDUV
 SRLQWV³ QHYHUXVHGEHIRUH
,QFUHDVHG FURSSLQJ WR SHUPDQHQW FXOWLYDWLRQ DQG VRLO LPSURYHPHQW DUH RWKHU IHDWXUHV³ VHH%RVHUXS

7KLVLVLQGLFDWLYHRQO\³ DVIDUDVLVNQRZQ QHYHUXVHGEHIRUH³ ZRXOGEHPRUHDFFXUDWH

7DEOH & )DOORZSHULRGVLQ\HDUV³  3URYLQFHV
5XUDO9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
  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   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7KHUHLVQRGDWDRQOHQJWKRI IDOORZIRUXUEDQDUHDV ,WFDQEHDVVXPHGWKDWFRQWLQXRXV
FXOWLYDWLRQZRXOGEHWKHQRUP DVDPHDQVRI NHHSLQJWHQXUH
7KHUH DUH WKH XVXDO UHFRQFLOLDWLRQGLIILFXOWLHV EHWZHHQ VHWV ZLWK GLIIHULQJ WLPHSHULRGV
FKRVHQIRUDJJUHJDWLRQ 7KHVHGLIILFXOWLHVQRWZLWKVWDQGLQJ WKHUHLVDFOHDUWUHQGWRPXFK
VKRUWHUSHULRGVRI  IDOORZLQJ LQ WKHSHULRGEHWZHHQDQG 7KHPHWKRGXVHG
WRDSSO\WKHVFDOHZDVWRFKRRVHWKHWLPHSHULRGZKLFKZDVXVHGE\PRVWKRXVHKROGV
5HVXOWVIURPWKH6PDOOKROGHU6XUYH\DUHSUHVHQWHGLQSUHIHUHQFHWRWKHUHVXOWVIURP
WKH$JULFXOWXUDO&HQVXV ZKLFKDUHLQFOXGHG LQEUDFNHWV EHVLGHWKHUHVXOWV 7KH
UHDVRQIRUWKHSUHIHUHQFHZDVWKHSUHVHQFHRI DQDJJUHJDWHYDOXH IRU5XUDO9DQXDWX LQWKH
VHW
7KH$JULFXOWXUDO&HQVXVUHSRUWSURYLGHGQRWDEOHV EXWVXPPDU\ LQIRUPDWLRQ LQ
FOXGHG9DQXDWX1DWLRQDO6WDWLVWLFV2IILFHD  LQGLFDWHVWKDWVRPHGDWDZDVFRO
OHFWHG
& )LQDQFLDOFDSLWDO
9DULDEOHPHDVXUHV
 FDWWOHSURGXFWLRQ³ UXUDOKRXVHKROGVRQO\
 NDYDSURGXFWLRQ³ UXUDOKRXVHKROGVRQO\
 FRFRQXWSURGXFWLRQ³ UXUDOKRXVHKROGVRQO\
 RWKHUOLYHVWRFNSURGXFWLRQ³ UXUDOKRXVHKROGVRQO\
 ZDJHVDQGVDODU\
7KHFULWHULRQIRUWKHVHOHFWLRQRI LQGLFDWRUVWRPHDVXUHLQWKLVJURXSZDV ZLWKWKHH[FHSWLRQ
RI ZDJHVDQGVDODU\ WKDWWKH\KDYHGXDOUROHV WKH\FDQEHVROGDVFDVKFURSV EXWPRUHRIWHQ
WKH\DUHSURGXFHGIRUKRXVHKROGFRQVXPSWLRQRUFXVWRPXVH $VVXFK WKH\SHUIRUPD
VLPLODU IXQFWLRQ WRFDVK LQ WKHEDQN LQ WKDW WKH\FDQEHXVHG LI QHHGHGRU LI DVXUSOXV
KDVDULVHQLQWKHFRXUVHRI SURGXFWLRQ EXWLI QRWWKH\GRQRWORVHYDOXHRUXWLOLW\ 7KH
VDPHFDQEHVDLGRI ZDJHVDQGVDODU\ ZKHQ WKH\GRQRW IRUP WKHFRUHFRPSRQHQWRI
OLYHOLKRRG
,QHIIHFWZKDWLVEHLQJPHDVXUHGLVWKHFDSDFLW\WRSURGXFHDVXUSOXV ZKLFKZKHQDFWLQJ
DVDFDVKHTXLYDOHQW FDQEHFRQYHUWHGWRFDVKZKHQDQGLI WKHQHHGDULVHV 7KLVTXDOLW\LV
7KHPRGHRI KRXVHKROGSHUFHQWDJHV

HQKDQFHGE\GXUDELOLW\ DQRWKHUIHDWXUHZKLFKWKH\VKDUH 6XUSOXVURRWFURSV EDQDQDVDQG
IUXLWVDUHDOVRVROG EXWFDQQRWEHVWRUHGIRUORQJRQFHWKH\KDYHEHHQKDUYHVWHG
&DVKRQKDQG RULQWKHEDQN KDYHQRWEHHQPHDVXUHGEHFDXVHWKHUHLVOLWWOHOLNHOLKRRGWKDW
SHRSOHZRXOGDQVZHUTXHVWLRQVRI WKDWQDWXUHWUXWKIXOO\ DQGIHZQL9DQXDWXZRXOGWUXVWD
EDQNZLWKWKHLUVDYLQJV
6PDOOEXVLQHVVDFWLYLW\LVZLGHVSUHDG IURPVWDOOKROGLQJWRDUWVDQGFUDIWVSURGXFWLRQ URDG
VLGHPDUNHWVDQGFDWHULQJ 8QIRUWXQDWHO\ QRQHRI WKLVDFWLYLW\LVUHOLDEO\PHDVXUHG EHFDXVH
WKHUHLVQRWD[DWLRQRQLQFRPH VROLWWOHLQFHQWLYHWRFROOHFWLQIRUPDWLRQ 7KLVLVDVLJQLIL
FDQW EXWXQDYRLGDEOHOLPLWDWLRQLQWKHILJXUHVIRUILQDQFLDOFDSLWDO
&DWWOHSURGXFWLRQ
%HHI FDWWOHKDYHDFKDQJLQJUROHLQOLYHOLKRRG ,QWKHSDVW WKH\ZHUHDQLQYHVWPHQWYHKLFOH
ZKHUHFDVKRULQNLQGH[FKDQJHZDVWKHPDLQSXUSRVHIRUNHHSLQJWKHP ,QPRUHUHFHQW
WLPHVWKHUHKDVEHHQDPRYHPHQWWRZDUGVWKHXVHRI EHHI DVFXVWRPJLIWV ,QVLWXDWLRQV
ZKHUHDODUJHJURXSLVRZHGDFXVWRPRUSVHXGRFXVWRPJLIW WKHEXOORFNKDVEHJXQWR
VXSSOHPHQWSLJVDVDVXLWDEOHJLIWVHH)DUUDQ
7DEOH & &DWWOHRZQHUVKLSKRXVHKROGSHUFHQWDJHV³ 
3URYLQFHV 5XUDO9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
      
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%HFDXVHRI WKHLUVL]H DQGWKHJHQHUDOODFNRI UHIULJHUDWLRQ FDWWOHGRQRWIRUPSDUWRI WKH
HYHU\GD\GLHW 7KLVDQRPDO\NHHSVDOLYHWKHXQFHUWDLQW\DERXWZKHWKHUFDWWOHDUHILQDQFLDO
RUSK\VLFDOFDSLWDO DVIRUFRFRD YDQLOODHWF 7KH\DUHXVXDOO\ERXJKWZLWKFDVK DQGDUH
PRVWRIWHQVROGIRUFDVK EXWWKH\FDQEHXVHGLQFXVWRPGXWLHV ,WKDVEHHQGHFLGHGWR
WUHDWWKHPDVILQDQFLDOFDSLWDO EHFDXVHWKH\DUHQRWDOZD\VVROG DVDUHFRFRD FRIIHHDQG
YDQLOOD 2QHPRUHTXDOLW\FDWWOHKDYHZKLFKHPXODWHVFDVKLQWKHEDQNLVWKHLUGXUDELOLW\
7KH\FDQEHKHOGRYHUWHQRUPRUH\HDUVZLWKRXWGHSUHFLDWLRQ
7KHVWHDG\ULVHLQFDWWOHRZQHUVKLSLVGXHWRDQXPEHURI IDFWRUV LQFOXGLQJDFFHVVWRWZRH[
SRUWDEDWWRLUV RQHRQ(IDWHDQGRQHRQ6DQWR JRRGJUD]LQJFRQGLWLRQVDQGVXLWDEOHEUHHGV
RI FDWWOHEHLQJEUHG 
2UJDQLF
FUHGHQWLDOVKDYHDOVRUHFHQWO\HQKDQFHGWKH
EUDQG

&DWWOHUDLVLQJKDVV\QHUJLHVZLWKJURZLQJFRFRQXWV 7KHFDWWOHDUHVKDGHGE\WKHWUHHVDQG
LQWXUQ NHHSWKHURRW]RQHVRI WKHWUHHVFOHDQ
)URPSHUVRQDONQRZOHGJH EDQNVWDII DUHVXVFHSWLEOHWRZURQJGRLQJ
7KHUHDUHQRGDLU\FDWWOHLQ9DQXDWXDWWKHPRPHQW 6HH:HLJKWPDQ IRUDFRPSUHKHQVLYH
KLVWRU\RI WKHGHYHORSPHQWRI FDWWOHSURGXFWLRQLQ9DQXDWX
7KHH[DPSOH, H[SHULHQFHGZDVDIDPLO\JLIWRI KDOI DEXOORFN FRRNHGRYHUQLJKWLQDJURXQGRYHQ JLYHQWR
DFKXUFKFRPPXQLW\IRUSURYLGLQJIXQHUDOVHUYLFHVIRUDIDPLO\PHPEHU

.DYDSURGXFWLRQ
.DYDLVWKHPDLQFDVKFURSIRUPDQ\SHRSOH SDUWLFXODUO\RQWKHLVODQGRI 3HQWHFRVW :DOWHU
DQG/HERWQRWHWKDWWKHNDYDJURZQWKHUHLVKHOGLQKLJKUHJDUGWKURXJKRXW9DQ
XDWX 1RQHWKHOHVV NDYDLVDOVRFRQVXPHGE\WKHVH3HQWHFRVWKRXVHKROGVLQFRQVLGHUDEOH
TXDQWLWLHV IRUFXVWRPUHDVRQVDQGDVDVRFLDOGUXJ 7KHVDOHRI NDYDLQPRVWRWKHUSODFHV
LVRSSRUWXQLVWLF ZKHQLWLVVXUSOXVWRFXVWRPDQGFRQVXPSWLRQUHTXLUHPHQWV
7DEOH & .DYDSURGXFWLRQKRXVHKROGSHUFHQWDJHV³ 
3URYLQFHV 5XUDO9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
      
      
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.DYDSURGXFHUVEHQHILWHGIURPDVWURQJH[SRUWGHPDQGIURPWKH(XURSHDQ8QLRQIRU
PHGLFLQDOXVHIRUDWLPHLQWKHODWHV EXWDKHDOWKEDQZDVSODFHGE\*HUPDQ\RQWKH
LPSRUWDWLRQLQZKHQDVWXG\DOOHJHGDOLQNEHWZHHQNDYDDQGOLYHUGDPDJH 7KLVEDQ
VHHPVDOZD\VDERXWWREHOLIWHGDFFRUGLQJWR3DFLILFQHZVVRXUFHV EXWQHYHULV .DYDLV
H[SRUWHGWR)LMLDQG1HZ&DOHGRQLDDQGKDVDOVREHFRPHDZLGHO\XVHGUHFUHDWLRQDOGUXJ
LQ
GU\
$ERULJLQDOFRPPXQLWLHVLQ1RUWKHUQ$XVWUDOLD
7KHQDWLRQZLGHSUHIHUHQFHIRUNDYDIURPWKHQRUWKHUQLVODQGVFDQEHVHHQLQWKHWUHQGV
ZKHUHSURGXFWLRQWUHQGVGRZQZDUGIRU0DODPSD 6KHIDDQG7DIHDRYHUWLPH DQGXSZDUG
LQ6DQPDDQG3HQDPDLQWKHVDPHSHULRG
&RFRQXWSURGXFWLRQ
&RSUDSURGXFWLRQIOXFWXDWHVZLGHO\ :KHQSULFHVDUHKLJKRULI FDVKLVUHTXLUHG FRSUDLV
SURGXFHG :KHQSULFHVDUHORZ RUZKHQWKHUHLVQRUHTXLUHPHQWIRUFDVK WKHFRFRQXWVDUH
FRQVXPHG $VWKHDYHUDJHIDPLO\FRQVXPHVDURXQGQLQHQXWVHDFKGD\9DQXDWX1DWLRQDO
6WDWLVWLFV2IILFH FRFRQXWVDUHDQ LQWHJUDOSDUWRI  WKHGLHWDQGDUHDOVRXVHG LQ
SHUVRQDOK\JLHQH DVDVRDSVXEVWLWXWH
$W ,QGHSHQGHQFHPRVWFRFRQXWVZHUHJURZLQJ LQSODQWDWLRQV 2YHU WKHHQVXLQJ WKLUW\
\HDUV SODQWLQJKDVEHHQVPDOOVFDOH DQGWKHSODQWDWLRQVKDYHEHHQDOORFDWHGWRVPDOOKROGHUV
0RVWRI WKHSODQWDWLRQWUHHVDUHUHDFKLQJWKHHQGRI WKHLUSURGXFWLYHOLIH 7UHHVWDNHDURXQG
HLJKW\HDUVWRUHDFKSURGXFWLRQ DQGDUHPRVWSURGXFWLYHEHWZHHQDQG\HDUV (IIRUWV
WRLQWURGXFHORZHUJURZLQJDQGPRUHSURGXFWLYHH[RWLFVSHFLHVKDYHQRWSURYHGVXFFHVVIXO
:HLJKWPDQ LVWKHGHILQLWLYHVRXUFHIRUFRFRQXWVLQ9DQXDWX
KWWSZZZFURSZDWFKRUJNDYDKWPGLVFXVVHVWKHKLVWRU\RI WKHEDQ
KWWSZZZDEFQHWDXQHZVNDYDVJULSRQQWFRPPXQLWLHVPXVWEHORRVHQHG LV
RQHRI PDQ\DUWLFOHV
7KLVGRHVQRWLQFOXGHJUHHQFRFRQXWVIRUGULQNLQJDQG
QDYDUD
 VSURXWHGFRFRQXWVXVHGDVDVZHHW OLNH
LFHFUHDP

7DEOH & &RFRQXWSURGXFWLRQKRXVHKROGSHUFHQWDJHV³ 
3URYLQFHV 5XUDO9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
      
      
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7RSURGXFHFRSUD DGU\LQJNLOQLVUHTXLUHG ZLWKZRRGILUHGRUGLHVHOILUHGGULHUV RUWKH
FRSUDFDQEHVXQGULHG EXWWKLVUHTXLUHVPRUHPDQSRZHUWKDQPRVWSHRSOHDUHZLOOLQJWR
SURYLGHWRNHHSWKHUDWV SLJV GRJVDQGFUDEVDZD\ VRZKHQFRSUDLVRSSRUWXQLVWLFDOO\SUR
GXFHG LWUHTXLUHVDFDVKRUHTXLYDOHQWLQYHVWPHQW 7KLVFRVWLVEH\RQGPRVWVPDOOKROGHUV
ZKRVHOOWKHLUFRSUD
JUHHQ
WRPLGGOHPHQZLWKGULHUV DWDUHGXFHGSULFH
7KHUHKDYHEHHQDVXFFHVVLRQRI DWWHPSWV WRFRQYHUWFRFRQXWRLO LQWRELRIXHO XVXDOO\
PL[HGZLWKGLHVHO EXWWKHPRVWVHULRXVKDVEHHQWKDWE\81(/&2WKHHOHFWULFLW\SURYLGHU
ZKRXVHLWLQWKHLUJHQHUDWRUV $OWKRXJKLWKDVVRPHDGYRFDWHV&ORLQLVW\SLFDOO\
HQWKXVLDVWLF LWLVPRVWO\UHJDUGHGDVDJLPPLFN UDWKHUWKDQDVHULRXVELRIXHOFRQWHQGHU
7KLVLVGXHSULQFLSDOO\WRWKHPDVVLYHLQYHVWPHQWQHHGHGWRSODQWHQRXJKWUHHVWRPDNHWKH
HQWHUSULVHYLDEOH ZLWKQRSURGXFWLRQ DQGQRUHWXUQV IRUVHYHQ\HDUVZKLOHWKHWUHHVUHDFK
EHDULQJDJH
2WKHUOLYHVWRFNSURGXFWLRQ
$OWKRXJKWKHUHDUHTXLWHDQXPEHURI JRDWVDQGKRUVHV DQGDVPDOOQXPEHURI VKHHSRQ
WKHLVODQGV SLJVDQGFKLFNHQVDUHWKHPRVWLPSRUWDQWOLYHVWRFNEHVLGHVFDWWOH 7KHUHDUH
DOVRODUJHQXPEHUVRI GRJV EXWDOWKRXJKWKH\DUHHDWHQ WKH\DUHOHVVLPSRUWDQWLQWKHGLHW
WKDQFKLFNHQVDQGHJJV DQGRI QRLPSRUWDQFHLQFXVWRP 3LJV RQWKHRWKHUKDQG DUH
KLJKO\LPSRUWDQW³ FUXFLDOLQPDQ\FXVWRPFHUHPRQLHV
)RUUXUDOSHRSOH SLJDQGFKLFNHQRZQHUVKLSLVZLGHVSUHDG 8UEDQIDPLOLHVDOVRKDYHFKLFN
HQV³ DOOIUHHUDQJHRI FRXUVH 7KHUHZDVIRUDWLPHDFRPPHUFLDOFKLFNHQUDLVLQJHQWHU
SULVHLQ3RUW9LOD EXWWKDWQRORQJHURSHUDWHV &KLFNHQZLQJV LPSRUWHGIURP$XVWUDOLD
DUHZLGHO\FRQVXPHGLQ3RUW9LODDQGEH\RQG 7KHUDLVLQJRI SLJVLVRIILFLDOO\EDQQHGLQ
3RUW9LOD EXWWKDWEDQLVXQLYHUVDOO\LJQRUHG 3LJVDUHUDLVHGLQZRRGHQFDJHVSODFHGYHU\
FORVHWRWKHKRXVHLQ3RUW9LOD 7KLVPD\EHGXHWRWKHEDQ EXWLVPRUHOLNHO\WREHGXHWR
IHDURI WKHIW 7KHVHFDJHVDUHHTXLYDOHQWLQODFNRI VSDFLRXVQHVVWRSHQVIRXQGLQLQWHQVLYH
SLJJHULHVLQGHYHORSHGFRXQWULHV
7KHVSHFLDOLVHGILHOGRI UDLVLQJSLJVIRUFHUHPRQLDOXVH LQFOXGLQJSVHXGRKHUPDSKURGLWLF
SLJV KDLUOHVVSLJVDQG WKHFLUFXODUWXVNHGSLJVFRPPRQO\XVHG LQFHUHPRQLDOGLVSOD\ LV
QRWGHDOWZLWKKHUH :HLJKWPDQKDVXVHIXOLQIRUPDWLRQRQWKHFRPPHUFLDOSLJ
LQGXVWU\ EXWLVZLGHRI WKHPDUNRQWKHRULJLQRI WKHFRPPHQVDOSLJV
3LJVDUULYHGLQWKHDUFKLSHODJRFRQWHPSRUDQHRXVO\ZLWKKXPDQV 6KDZHWDO DW
WHPSWWRLQIHUKXPDQPLJUDWLRQDQGVHWWOHPHQWSDWWHUQVLQ2FHDQLDIURPSLJ'1$ GLVWUL
EXWLRQV DV0DWLVRR6PLWKKDGGRQHZLWKUDWV0DWLVRR6PLWKDQG5RELQV
KWWSZZZXUDJRYYXLQGH[SKS"RSWLRQ FRPBFRQWHQW	YLHZ DUWLFOH	LG 	,WHPLG 	ODQJ HQ
6HH/XPHWDO DQG)DUUDQ

7DEOH & 3LJRZQHUVKLSKRXVHKROGDYHUDJHV³ 
3URYLQFHV 5XUDO9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
      
      
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&KLFNHQVDUHUDLVHGDV
IUHHUDQJH
ZLWKRXWH[FHSWLRQ DQGZDQGHUDURXQGDVWKH\SOHDVH
7KH\DUHDOVRFRPPHQVDODQLPDOVRI WKHILUVWKXPDQVWRVHWWOHWKHDUFKLSHODJR
5HFHQWO\ WKH\KDYHMRLQHGSLJVDQGUDWVDVFRPPHQVDOVSHFLHVEHLQJXVHGWRWUDFHKXPDQ
LQKDELWDWLRQLQWKH3DFLILF6WRUH\HWDO 
7DEOH & &KLFNHQRZQHUVKLSKRXVHKROGDYHUDJHV³ 
3URYLQFHV 5XUDO9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
      
      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:DJHVDQGVDODU\
7DEOH & 3HUFHQWDJHKRXVHKROGVZLWKZDJHVDQGVDODU\³ 
3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
      
      
3RUW9LOD /XJDQYLOOH 8UEDQ 9DQXDWX
    
    
    
    
    
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:DJHV DQG VDODU\ DUHPRUH DVVRFLDWHGZLWK WKHPDUNHW HFRQRP\ WKDQZLWK VXEVLVWHQFH
OLYHOLKRRGV KRZHYHU WKHUHDUH VXIILFLHQWQXPEHUVRI  UXUDOSHRSOHZKRHDUQZDJHVDQG
VDODU\IRULWWRIRUPDSDUWRI WKHLUILQDQFLDOFDSLWDO
8UEDQSHUFHQWDJHVVKRZDVWHDG\GHFOLQHRYHUWLPH KDYLQJPRUHWKDQKDOYHGVLQFHFHQVXV
WDNLQJEHJDQ 7KLVLVDGLVWXUELQJIHDWXUHDQGZLOOEHGHDOWZLWKLQPRUHGHWDLOODWHU

7KHUXUDOSHUFHQWDJHVVKRZQRGLVFHUQLEOHWUHQG HYHQLI WKHRYHUWUHQGUHVXOWVFKDUDFWHU
LVWLFRI WKHFHQVXVDUHWDNHQLQWRFRQVLGHUDWLRQ
& 6RFLDOFDSLWDO
9DULDEOHPHDVXUHV
 SURYHQDQFH
 FKXUFKFXVWRPDGKHUHQFH
 ORFDOODQJXDJHSURILFLHQF\
6RFLDOFDSLWDOLVWKHPRVWGLIILFXOWRI WKHILYH
FDSLWDOV
WRTXDQWLI\ 7KHWKUHHYDULDEOHVFKR
VHQSURYLGH DWEHVW DOLPLWHGPHDVXUHRI WKHEHQHILWVZKLFKDFFUXHWRLQGLYLGXDOVDVDUHVXOW
RI WKHLUVRFLDODQGFXOWXUDOEHORQJLQJ /RFDOODQJXDJHSURILFLHQF\LVLQFOXGHGDVLWVKRZV
FXOWXUDODQGVRFLDOFRQQHFWHGQHVVPRUHDFFXUDWHO\ SHUKDSV WKDQSURYHQDQFH &KXUFKRU
FXVWRPDGKHUHQFHDUH SDUDGR[LFDOO\ RIWHQFRPSOHPHQWDU\LQWKHLUSURYLVLRQRI VRFLDOFDS
LWDO
3URYHQDQFH
7KLVPHDVXUHKDVEHHQVHOHFWHGWRVKRZQXPEHUVRI SHRSOHOLYLQJZKHUHWKH\ZHUHERUQ
ZLWKWKHLUFRQFRPLWDQWVRFLDOULJKWVRI DFFHVVDQGHQWLWOHPHQWPRVWFHUWDLQO\XSKHOG
7DEOH & 3URYHQDQFHSHUFHQWDJHSRSXODWLRQ³ 
3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO9DQXDWX
      
      QD
      
      
8UEDQ 9DQXDWX
  
  
  
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:KLOHWKHUHLVJUHDWIOH[LELOLW\LQDFFRUGLQJULJKWVWRVWUDQJHUVRULPPLJUDQWVLQPDWWHUVRI
ODQGDQGSRVLWLRQ WKHVHULJKWVDUHRI DOHVVHURUGHUWKDQWKRVHDFFRUGHGE\DERULJLQDOLW\
5HJHQYDQX -ROO\ 5RGPDQ
3URYHQDQFHLVDOVRDPHDVXUHRI FXOWXUDOVWUHQJWK
$Q LPSRUWDQWTXDOLILFDWLRQ WRZKLFKDWWHQWLRQKDVDOUHDG\EHHQGUDZQPXVWEHNHSW LQ
PLQG 3HRSOHZKRDUHERUQDQGOLYLQJLQHLWKHURI WKHWZRXUEDQDUHDVPD\RUPD\QRW
UHFHLYHVLPLODUVRFLDOULJKWVRI DFFHVVRUHQWLWOHPHQWDVWKRVHLQUXUDODUHDV 7KHUHLVODUJH

JURZWKLQSURYHQDQFHIRUWKHSURYLQFHVRI 6DQPDDQG6KHID ZKLFKKROGWKHXUEDQDUHDV
RI /XJDQYLOOHDQG3RUW9LODUHVSHFWLYHO\
7KHILJXUHLQEUDFNHWVIRUUXUDO9DQXDWXLVFDOFXODWHG ,WUHSUHVHQWVDQDYHUDJHIRUDOO
UXUDODUHDVRI SURYHQDQFH6RXWK3DFLILF&RPPLVVLRQ  7DEOH
&KXUFKDQGFXVWRPDGKHUHQFH
7KHUHLVDVPDOOEXWLQIOXHQWLDO%DKDLFRPPXQLW\LQ9DQXDWXDQGDVPDOOLQGLJHQRXV0XVOLP
IROORZLQJ EXW&KXUFKDGKHUHQFHLVPDLQO\&KULVWLDQ 7KHIXOOVSHFWUXPRI &KULVWLDQLW\LV
UHSUHVHQWHG IURPPDLQVWUHDP&DWKROLF 3UHVE\WHULDQDQG$QJOLFDQVWKURXJKWKH6HYHQWK
'D\$GYHQWLVWVDQG$VVHPEO\RI *RGFRQJUHJDWLRQVWRWKHVHOIVW\OHG
FKXUFKHV
RI 1HLO
7KRPDV0LQLVWU\DQG+LOOVRQJ
,W LV UHYHDOLQJ WKDW QL9DQXDWXQDPH WKH FRQWHVW EHWZHHQ WUDGLWLRQ DQGPRGHUQLW\ DV D
EDWWOHEHWZHHQ
6NXO
DQG
.DVWRP
 UDWKHUWKDQ
-\RV
DQG
.DVWRP
 1L9DQXDWXVHHQR
UHDOFRQIOLFWEHWZHHQWKHSUDFWLFHRI &KULVWLDQLW\DQGWKHSUDFWLFHRI FXVWRP ,QIDFWWKHUH
LVDQLQWHJUDWLRQ HYHQDQLQGLJHQLVDWLRQRI &KULVWLDQFRVPRORJ\LQWRPXFKRI WKHFXVWRP
WKDWLVQRZSUDFWLVHG'RXJODVLVWKHEHVWDFFRXQWRI WKLVPHODQJH EXW-ROO\
DQG5RGPDQDOVRWRXFKRQLW DVGRHV5LR 5DWKHU WKH\VHHWKHFRQIOLFWZLWK
WKHLUZD\VDULVLQJIURPWKHVHFXODUDFWLYLWLHVRI WKHFKXUFKPHQ³ ODQGDOLHQDWLRQ VRFLDO
PRUHVRI FORWKLQJ HDWLQJKDELWVDQGODQJXDJH QRWWRPHQWLRQSDWHUQDOLVPDQGGLVGDLQIRU
DFXOWXUHRI ZKLFKWKH\WKHPLVVLRQDULHVNQHZOLWWOHDWEHVW 7KH&KULVWLDQPLVVLRQDULHV
VDZWKHLUVHFXODUUROH³ HGXFDWLRQDQGWKHLQVWLWXWLRQRI DPDUNHWHFRQRP\WKURXJKWUDGH
³ DVFRQFRPLWDQWZLWKWKHLUUHOLJLRXVGXWLHV WKXV
VNXO
 DVLQVWLWXWHGE\WKH3UHVE\WHULDQ
PLVVLRQDULHVDQG WKH&DWKROLF0DULVWV ZKHUH WKRVHVHFXODU LGHDVZHUH LQFXOFDWHG LQ WKH
ODQJXDJHRI WKHFRORQLVHUV EHFDPHWKHEDWWOHJURXQG³ WKHSUD[LVEHWZHHQWKH
ROG
DQG
WKH
QHZ

7DEOH & &KXUFK$GKHUHQFHSHUFHQWDJHSRSXODWLRQ³ 
3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO
      
      
 QD QD QD QD QD 
      
3RUW9LOD /XJDQYLOOH 8UEDQ 9DQXDWX
 QD QD QD 
 QD QD QD 
 QD QD QD 
    
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7KHORZSHUFHQWDJHLQ7DIHDSURYLQFHLVDOPRVWHQWLUHO\GXHWRWKHUHOXFWDQFHRI WKH
7DQQHVHWRHPEUDFH&KULVWLDQLW\DQGWKHLUZLOOLQJQHVVWRHPEUDFHPLOOHQDULDQPRYHPHQWV
7KHRWKHULVODQGVRI WKHSURYLQFHDUHDOPRVWHQWLUHO\&KULVWLDQ³ WKH7DQQHVHPDUJLQDOO\

&KXUFK
FDQEHUHQGHUHGLQPDQ\ZD\VLQELVODPD³ MHM MRM M\RMDUHYHUVLRQV, DPIDPLOLDUZLWK , KDYH
FKRVHQ-\RVIRUOLQJXLVWLFUHDVRQV³ LW
VWKHEHVWSKRQHWLFDSSUR[LPDWLRQ

&DWKROLF 6XUSULVLQJO\ 7DIHDLVDOVRWKHRQO\SURYLQFHZKHUH&KULVWLDQDIILOLDWLRQKDVJURZQ
VWURQJO\RYHUWLPH
6KHIDSURYLQFHLVWKHRQO\DUHDZLWKDVLJQLILFDQWH[SDWULDWHSRSXODWLRQ ZKLFKPD\H[SODLQ
VRPHRI WKHGHFOLQHRYHUWLPHLQ&KXUFKQXPEHUV $OWHUQDWLYHO\ LWFRXOGEHDSRSXODWLRQ
ZLGHGHFOLQH
&XVWRPLVIXOORI PHDQLQJLQWHUPVRI VRFLDOFDSLWDO EXW LW LV VKURXGHG LQP\VWHU\DQG
GHOLEHUDWHXQWUXWK 7KHSHUFHQWDJHVSUHVHQWHGFDQEHVDIHO\FKDUDFWHULVHGDVJURVV
XQGHUHVWLPDWHV DV LVERUQHRXWE\WKH&HQVXVUHSRUW 6RXWK3DFLILF&RPPLVVLRQ
 ZKLFKQRWHVWKDWWKHUHOLJLRQTXHVWLRQZDVRSWLRQDOLQ ,QRQO\SHRSOH
FKRVHQRWWRDQVZHUWKHUHOLJLRQTXHVWLRQ LQPRUHWKDQFKRVHWRUHPDLQVLOHQW
1RRQHLVUHOXFWDQWWRDGPLW&KULVWLDQEHOLHIV EXWIHZSHRSOHZLOODGPLWWRFXVWRPEHOLHIV
LI DVNHGE\VRPHRQHRXWVLGHWKHLUFRPPXQLW\ 7KLVPDNHVIRUVRPHGLIILFXOW\LQDUULYLQJ
DWDQHVWLPDWHRI KRZPDQ\SHRSOHDFWXDOO\DUHFXVWRPDGKHUHQWV
&XVWRPDGKHUHQFH LQ7DIHDSURYLQFH LQFOXGHV WKHPDQ\PLOOHQDULDQFXOW IROORZHUV -RQ
)UXPDQG3ULQFH3KLOLSEHLQJWKHWZRPDLQPHVVLDQLFILJXUHVDPRQJDSDQRSO\
7KHYHU\LGHDRI FXVWRPDGKHUHQFHLVSUREOHPDWLFDOLQGHILQLWLRQ ,I WKHFHUHPRQLDODVSHFWV
RI FXVWRPDUHFRQVLGHUHG³ WKHZD\SRLQWVRQWKHOLIHMRXUQH\ ELUWK WKHWUDQVLWLRQIURP
FKLOGWRDGXOW PDUULDJH DQGGHDWK³ WKHQFXVWRPLVVWURQJWKURXJKRXWWKHFRXQWU\ %XW
HYHQ LQRXURZQ VHFXODU VRFLHW\ ZHRIWHQ 
GUHVV
 WKHVH VDPHZD\SRLQWVZLWK 
FXVWRP

SHUKDSVEHFDXVHZHKDYHQRW\HWIRXQGVXLWDEOHUHSODFHPHQWVIRUWKHWUDGLWLRQDOPHWKRGV
RI FHOHEUDWLQJWKHVH
ULWHVRI SDVVDJH

,I WKHZD\SRLQWFHOHEUDWLRQVDUHWUHDWHGDVSXUHO\V\PEROLF LVWKHUHRWKHUHYLGHQFHRI DQ
HQGXULQJFRVPRORJ\RI FXVWRP" 7KHUHLV EXWWKHHYLGHQFHIRULWPXVWEHWHPSHUHGE\D
UHFRJQLWLRQWKDW
SXUH
FXVWRPQHYHUH[LVWHG DQGWKXVWKHUHFDQEHQRQDUURZGHILQLWLRQ
RI WKHFRVPRORJ\KHUHGLVFXVVHG³ LWZLOOEHDPL[WXUHRI DFFUHWLRQV LQWHUSUHWDWLRQVDQG
FRQWHVWDWLRQV EXWZKLFKZLOOQHYHUWKHOHVVEHDFFHSWHGE\PRVWDV
NDVWRP

'HVSLWHDUHOXFWDQFHWRDGPLWEHOLHI WRRXWVLGHUVPRVWQL9DQXDWXGRFRQWLQXHWREHOLHYH
VWURQJO\LQWKHH[LVWHQFHRI DQRQ&KULVWLDQVXSHUQDWXUDOZRUOG 1DNDLPDV ZDVDWWKH
URRWRI DVHULRXVRXWEUHDNRI FLYLOGLVWXUEDQFHLQ3RUW9LODLQ ZKLFKUHVXOWHGLQWKH
GHDWKVRI WKUHHSHRSOHDQGWKHEXUQLQJRI DODUJHQXPEHURI KRXVHVLQWKH%ODFNVDQGV
DUHD 6\PSDWKHWLFPDJLFRUWDERREUHDNLQJDUHVWLOOUHJDUGHGE\PDQ\DVWKHRQO\OHJLWL
PDWHFDXVHVRI GHDWKDQGWUDGLWLRQDOUHPHGLHVIRUFRPPRQDLOPHQWVDUHZLGHO\XVHGLQWKH
XUEDQDUHDV
7KH9DQXDWX3HQDO&RGH VHFWLRQ VWDWHV
 :LWFKFUDIW
1RSHUVRQVKDOOSUDFWLVHZLWFKFUDIWRUVRUFHU\ZLWKLQWHQWWRFDXVHKDUPRU
GHWULPHQWWRDQ\RWKHUSHUVRQ
3HQDOW\ ,PSULVRQPHQWIRU\HDUV
KWWSZZZSDFOLLRUJYXOHJLVFRQVROBDFWSF
, DPWKLQNLQJRI PDUULDJHSUDFWLFHV ZKLFKVHHPWRUHTXLUHDQHYHUPRUHHODERUDWHFHOHEUDWLRQWRHQDFWWKH
ULWHZKLFKFDQEHDFKLHYHGLQDFLYLOFHUHPRQ\LQILYHPLQXWHVDQGDWDPRGHUDWHFRVW
%ODFNPDJLF
6HHKWWSZZZEORRPEHUJFRPDSSVQHZV" SLG QHZVDUFKLYH	VLG DL0Q../)90 IRUDQDFFRXQW
RUJRRJOH
EODFNVDQGVULRWV
IRURWKHUVRXUFHV
6HH)LJXUH $

,Q&KULVWLDQSUDFWLFHDVZHOO WKHUHDUHIUHTXHQWVWRULHVRI HYHU\GD\VXSHUQDWXUDOHYHQWV
LQFOXGLQJUHVXUUHFWLRQV ZKHUHSHRSOHKDYHGLHGDQGWKHQFRPHEDFNWROLIH RIWHQLQ9LOD
&HQWUDO+RVSLWDO 5LRSURYLGHVDQLQWHUHVWLQJHWKQRJUDSKLFDSSURDFKWRWKHLQFRU
SRUDWLRQRI VRUFHU\LQWRPRGHUQLW\ YLDWKH&KXUFKDQGWKH6WDWH
7KLVFRXOGEHFKDUDFWHULVHGDVVLPSO\DEHOLHI LQWKHH[LVWHQFHRI WKHVXSHUQDWXUDODQGQRWDV
FRVPRORJLFDODGKHUHQFH EXWLWDGGVDOD\HURI PHDQLQJWRWKHZD\SRLQWFHUHPRQLHV 7KH
FRPELQDWLRQRI WKHWZRVWUDQGVRI EHOLHI DQGWKHFDSDFLW\IRUWKHP³ &KULVWLDQLW\DQG
FXVWRP³ WRVLWVLGHE\VLGHZLWKLQQL9DQXDWXFRVPRORJ\ZLOOKDYHWRVHUYHWRGHOLPLW
FXVWRPDGKHUHQFHDVDPHDVXUH :LGHUTXHVWLRQVRI WKHPHDQLQJDQGH[LVWHQFHRI FXOWXUH
ZLOOEHOHIWDVLGH
7DEOH & &XVWRP$GKHUHQFHSHUFHQWDJHSRSXODWLRQ³ 
3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO
      
      
 QD QD QD QD QD 
      
      
KHDOWK
TXHVWLRQ
3RUW9LOD /XJDQYLOOH 8UEDQ 9DQXDWX
 QD QD QD 
 QD QD QD 
 QD QD QD 
    
    
KHDOWK
TXHVWLRQ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6KXDLEDQG5DKPDQ  7DEOH+$³ KHDOWKTXHVWLRQ
,QRUGHUWRSURYLGHDFOXHWRWKLVDPELYDOHQFHDERXWGHFODULQJFXVWRPDGKHUHQFH WZRPHD
VXUHVDUHJLYHQLQ7DEOH & RQHLVVHOIGHFODUHGFXVWRPDGKHUHQFH WKHRWKHULVLQIHUUHG
IURPSRVLWLYHDQVZHUVLH 
\HV
JLYHQWRDKHDOWKTXHVWLRQSRVHGLQWKH0XOWLSOH,QGLFDWRU
&OXVWHU6XUYH\LQ
&DQ+,9 EHWUDQVPLWWHGE\VXSHUQDWXUDOPHDQV"
6KXDLEDQG5DKPDQ 
7KLVSURYLGHVDPRUHUHDOLVWLFSLFWXUHRI FRQWLQXLQJWUDGLWLRQDOFRVPRORJLFDOEHOLHIV DVGRHV
WKHUHOXFWDQFHRI PDQ\SDUWLFLSDQWVWRSURYLGHFKLOGUHQ
VVWRROVDPSOHVIRUPHGLFDODQDO\VLV
6KXDLEDQG5DKPDQ  6WROHQIDHFDOPDWWHULVDSRZHUIXOWRROIRUVXSHUQDWXUDOO\
LQWHUIHULQJZLWKVRPHRQH
, SHUVRQDOO\ZLWQHVVHGWKHWHOOLQJRI WKHVWRU\RI D
UHVXUUHFWLRQ
 7KHWKHQ3ULPH0LQLVWHU (GZDUG1DWDSHL
WRRNDOHDGLQJUROHLQSURFODLPLQJWKHPLUDFOH DW3DWRQ0HPRULDO&KXUFK 3RUW9LODLQ
2QDEL]DUUHQRWH WKLVEHOLHI LQIDHFDOPDWWHUPDQLSXODWLRQLVWKRXJKWE\PDQ\³ WKHDXWKRULQFOXGHG³
WREHDPDMRUIDFWRUEHKLQGWKHZLOGO\RSWLPLVWLFFRXQWVLQDOOFHQVXVHVRI SHRSOHFODLPLQJWRKDYHIOXVKWRLOHWV

/RFDOODQJXDJHIOXHQF\
7KLVPHDVXUHKDVFRPPRQHOHPHQWVZLWKWKHILUVWPHDVXUHLQWKLVJURXS EXWORFDOODQJXDJH
SURILFLHQF\FDQDOVREHUHJDUGHGDVDPHDVXUHRI HQWLWOHPHQW VHSDUDWHIURPSURYHQDQFH
7KHLQWHUPDUU\LQJZKLFKKDVEHFRPHVXFKDSDUWRI OLIHLQXUEDQDUHDV ZKHUHWKHPDQDQG
ZRPDQDUHIURPGLIIHUHQWLVODQGV RUGLIIHUHQWODQJXDJHDUHDVRI WKHVDPHLVODQGOHDYHVWKH
FKLOGUHQRI WKHPDUULDJHLQMHRSDUG\ZKHQLWFRPHVWRWKHLUULJKWVLQHLWKHUSDUHQWVFXOWXUH
,I FKLOGUHQDUHWDXJKWHLWKHURUERWKSDUHQWVORFDOODQJXDJHVWKH\JDLQVRFLDODQGFXOWXUDO
HQWU\ EXWRIWHQ WKH\ OHDUQQHLWKHU 7KH\VSHDN%LVODPDDQGDVPDWWHULQJRI )UHQFKRU
(QJOLVK WKHODQJXDJHVRI HGXFDWLRQ1HWWOHDQG5RPDLQH VXJJHVWDOLQNEHWZHHQ
ODQJXDJHGLYHUVLW\DQGELRGLYHUVLW\LQWKHLUH[DPLQDWLRQRI ODQJXDJHH[WLQFWLRQ
:LWKRXWIOXHQF\LQWKHORFDOODQJXDJH FKLOGUHQFDQQRWOHDUQWKH
VHFUHWV
RI WKHLUSDUHQWV
FXOWXUHDQGFDQQRWIXOO\SDUWLFLSDWHLQWKHFRPPXQLW\RI WKDWODQJXDJH 9DUL%RJLUL
 7DULVHVHL
7DEOH & /RFDOODQJXDJHIOXHQF\SHUFHQWDJHSRSXODWLRQ³ 
3URYLQFHV 5XUDO 8UEDQDQG9DQXDWX
<HDU 0DODPSD 3HQDPD 6DQPD 6KHID 7DIHD 5XUDO
 QD QD QD QD QD 
      
3RUW9LOD /XJDQYLOOH 8UEDQ 9DQXDWX
 QD QD  
    
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,QVRPHRI WKHORQJHUWHUPLQIRUPDOVHWWOHPHQWV LQ3RUW9LOD HYHQFKLOGUHQRI DFRP
PRQODQJXDJHKHULWDJHGRQRWOHDUQRUXVHWKHLUORFDOODQJXDJH ,QWKH3DDPHVH9LOODJH
ORQJVWDQGLQJLQIRUPDOVHWWOHPHQWLQ1DPEDWUL DVXEXUERI 3RUW9LODVHHPDS $ WKH
FKLOGUHQVSHDNELVODPDDOPRVWH[FOXVLYHO\ GHVSLWHWKHUHEHLQJRQO\RQH3DDPHVHODQJXDJH
VSRNHQE\DOOWKHDGXOWVLQWKHYLOODJH+DEHUNRUQ DQGSHUVRQDOH[SHULHQFHZDONLQJ
WKURXJKWKHYLOODJHWRDQGIURPZRUNHDFKGD\IRUWZHOYHPRQWKV
,WVHHPVOLNHO\WKDWWKHORZYDOXHVIRU6DQPDDQG6KHIDPD\LQFOXGHYDOXHVIRUWKHXUEDQ
SRSXODWLRQVRI /XJDQYLOOHDQG3RUW9LODUHVSHFWLYHO\ 7KHYDOXHVIRUXUEDQSRSXODWLRQVDUH
GUDPDWLFDOO\ORZHUWKDQWKHQDWLRQDODYHUDJH
,QWHUHVWLQODQJXDJHLQWKHFHQVXVHVKDVRIWHQEHHQGLUHFWHGDW%LVODPD (QJOLVKDQG)UHQFK
DQGFRPELQDWLRQVRI WKHVDPH %LVODPDLVVSRNHQXQLYHUVDOO\LQDQGDURXQG3RUW9LODDQG
/XJDQYLOOH EXWLQUXUDODUHDVRQPRUHUHPRWHLVODQGVWKHUHDUHIHZHUVSHDNHUV 7KHUHKDYH
EHHQVRPHPRYHVWRLQVWLWXWHORFDOODQJXDJHSULPDU\VFKRROV EXWWKHGLIILFXOW\LVDOZD\V
LQILQGLQJZULWWHQWH[WV 2IWHQWKHRQO\ZULWWHQWH[WVLQDODQJXDJHDUHELEOHWUDQVODWLRQV
%LEOHWUDQVODWRUVSURYLGHDVHUHQGLSLWRXVVHUYLFHE\GRFXPHQWLQJODQJXDJHVDVSDUWRI WKH
WUDQVODWLRQSURFHVV1HWWOHDQG5RPDLQH 
ZLWKVHSWLFWDQNV ,I \RXDGPLWWRKDYLQJDSLWWRLOHW\RXUIDHFDOPDWWHULVDWJUHDWHUULVNRI WKHIW
7KLVLVDYLHZZKLFKLVKHOGE\WKHQL9DQXDWXWKHPVHOYHV $ IULHQGVDLG
,I \RXKDYHQRODQJXDJH \RX
KDYHQRVHFUHWV
 6KHZDVDORQJWHUPUHVLGHQWRI 3RUW9LOD ZKRVHYLOODJHZDVLQ1RUWK(IDWH +HU
ODQJXDJH
LV
1DNDQDPDQJD (OL]DEHWK$QGUHZV SHUV FRPP 


$SSHQGL['
+RZWKHDVVHWSHQWDJRQDUHD
ZDVFDOFXODWHG
)LJXUH ' 8UEDQ
VXEVLVWHQFHSOXV
/LYHOLKRRG$VVHW3HQWDJRQV
(DUOLHUDQGODWHUGDWDVHWV
FDOFXODWLQJWKHDUHDRI WKHSHQWDJRQ
7KLVH[DPSOHVKRZVKRZWKHHDUOLHUDQGODWHUSHQWDJRQVIRUWKHXUEDQVXEVLVWHQFHSOXV
OLYHOLKRRGZHUHFDOFXODWHG 7KHUXUDOSHQWDJRQVZHUHFDOFXODWHGXVLQJWKHVDPHPHWKRG

 8VLQJWKHIRUPXOD
area= (sidelength× sidelength× sine(72degrees))÷2
WRFDOFXODWHWKHSHQWDJRQV
7ULDQJOH6)
ODWHU
a= (9.1×9.4×0.951)÷2= 40.67
HDUOLHU
a= (6.7×9.1×0.951)÷2= 28.99
7ULDQJOH)1
ODWHU
a= (9.4×4.8×0.951)÷2= 21.46
HDUOLHU
a= (9.1×4.2×0.951)÷2= 18.17
7ULDQJOH13
ODWHU
a= (4.8×8.6×0.951)÷2= 19.62
HDUOLHU
a= (4.2×8.6×0.951)÷2= 17.18
7ULDQJOH3+
ODWHU
a= (8.6×9.0×0.951)÷2= 36.80
HDUOLHU
a= (8.6×8.2×0.951)÷2= 33.53
7ULDQJOH+6
ODWHU
a= (9.0×9.1×0.951)÷2= 38.94
HDUOLHU
a= (8.2×6.7×0.951)÷2= 26.12
 6XPPLQJWKHVHUHVXOWVJLYHVWKHDUHDRI SHQWDJRQ6)13+
ODWHUSHQWDJRQ
a= 40.67+21.46+19.62+36.80+38.94= 157.51
HDUOLHUSHQWDJRQ
a= 28.99+18.17+17.18+33.53+26.12= 123.99

$SSHQGL[(
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